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PREFACE. 



THIS work is prepared npon the same general plan as the 
preceding books of the Series. Among the principal 
features are: Brevity; directness of statement; such a 
presentation of the subject as will lead the pupil to love the 
study; frequent foot-notes, containing anecdotes, curious 
facts, explanations, etc. ; a uniform system of analysis in 
bold paragraph titles ; and a gradual introduction of scientific 
terms and language, so as to fit the scholar to read zoological 
literature. 

Believing that a description of a new animal without a cut 
is useless, the author has aimed to give a figure of each one 
mentioned; accompanying it, where necessary, with minor 
illustrations of functional peculiarities. In order not to dis- 
courage the beginner with dry and dull anatomical details, 
the text is largely occupied with biography, telling "how 
animals act, think, and are mutually related ;" for a fact con- 
cerning the adaptation, habits, etc., is as valuable and far 
more interesting to the young, than one about some unpro- 
nounceable bone or muscle. 

To lead, however, to closer observation, physiological dis- 
tinctions are grouped in frequent paragraphs under the head 
of General Characteristics, a section is given on Comparative 
Anatomy, and numerous cuts of skeletons will enable any 
teacher familiar with the subject to continue it as desired. 

The limits of the book compelled a selection to be made 
from the numberless animal forms. Every order, however, 
is named, with most of its families and many of the princi- 
pal genera, each one illustrated b^ a cut and description of a 
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tjjjjcal 8pp6}^s; '-fE^^s for clafigification precede, in general, 
every ^iyisiw. These* •.will enable the pupil to refer any 
//.^^^i^^^^^.J^^W^/ffU^'^n many instances, to its family and 
genns ; though it should be borne in mind that the charac- 
teristics given are applicable to the genera and species 
described in the text, and not necessarily to all belonging to 
the family. In addition to these analyses, a tabular view of 
aU the animals treated is inserted in the Appendix. 

It has not seemed best to define each term in the text, but 
the Index is very full, and contains the explanation, defini- 
tion, and reference of every ordinary zoological word. As far 
as possible, each scientific name is followed, in parenthesis, 
by its translation. To guide in pronouncing the titles of 
the cut, the quantity of the penult is carefully given. 

Ample directions to the beginner for collecting and pre- 
serving specimens are given at the close of each division. 
These, with the hints in the foot-notes, will enable the pupil 
to undertake the study of Nature understand ingly. 

The author would hereby acknowledge the vital assistance 
rendered in the preparation of this work by J. W. P. Jenks, 
A. M., Professor of Agriculture Zoology and Curator of the 
Museum, Brown University. His life-long experience and 
remarkable success in teaching Zoology, together with the 
wide range of his observations, have alone rendered this book 
possible. Thanks are returned to J. W. Armstrong, D. D., 
President Normal School, Fredonia, N. Y. ; F. C. Clark, M. D., 
Providence, R I. ; Charles W. Grreene, A. M. ; Prof. D. S. 
Kellicott, Ph. M., Buffalo State Normal School ; and S. G. 
Love, A. M., Supt. Schools, Jamestown, N. Y., who have 
read the proofs, and furnished many excellent suggestions. 

Many of the cuts were taken from nature ; the others were 
selected from the works of Owen, Carpenter, Wood, Milne- 
Edwards, Jones, Woodward, the Pictorial Museum, etc. A 
number of our wood-cut illustrations are from Prof. Sanborn 
Tenney's Natural History Series. 



SUGGESTIONS TO TEACHERS. 



THE Tables are not, at first, to be committed to memory, 
but only read to give a general view of the subject, and 
afterward learned by a constant reference to them as each 
class, family, etc., is taken up in order. Thus, the large 
table on page 13 should be in constant use during the term, 
and the last part would not be fully understood until the 
book is finished. The text contains nothing which the cut 
can better exhibit ; hence the figure should be studied care- 
fully. The teacher is advised to require his pupils to draw 
on the board an outline of each animal, showing its size as 
obtained from the scale under the cut, and every peculiarity 
in the structure of its teeth, claws, hoofs, bill, etc. This 
should be followed by a familiar description, drawn from the 
cut, the text, the teacher's instructions, and every other 
source of information — above all, the creature itself, where 
it can be secured. (See note, p. 114.) 

Pupils should be encouraged to make original researches. 
They can prepare (see page 14) the skeleton of a cat, dog, or 
other small animal. They can secure common birds, squir- 
rels, frogs, snakes, and insects; and a little practice will 
often develop a taste for curing and mounting which will be 
as instructive as delightful. They can make collections of 
birds' eggs and nests. Even the careful study of a common 
fowl or an oyster, a bird building its nest, an ox chewing its 
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cndy a spider spinning its web, a cat catching a monse, the 
varied paces of a horse, or the metamorphosis of a caterpillar, 
will give a fresh zest to the work. If any opportunity offers, 
the class should visit a menagerie, book in band, name the 
animals, and verify the statements of the text. 

The knowledge of the teacher should be sufficient to fill 
out and supplement the brief descriptions of a text-book. 
The following works will furnish additional facts, and aid in 
further investigations. Pupils may often be persuaded to 
procure copies as a foundation for their library : Packard's 
"Guide to the Study of the Insects;" Dana's "Corals and 
Coral Islands;" Wood's "Natural History," and "Homes 
without Hands ;" Coues's " Key to North American Birds ;" 
Baird, Brewer, and Ridgway's "North American Birds;" 
Agassiz* " Sea-side Studies;" St. George Mivart's "The Com- 
mon Frog;" Allen's "Mammalia of Massachusetts;" Samuels' 
" Birds of New England ;" Carpenter's " Comparative Physiol- 
ogy ;" Figuier's popular works on Natural History ; Jordan's 
."Vertebrates of North America;" Orton's "Comparative 
Zoology," etc. The back volumes of tlie "American Nat- 
uralist," "Popular Science Monthly," and "Harper's Maga- 
zine" (see Natural History in the Index volume), contain 
numerous excellent articles, many of them finely illustrated. 
The above-named books, as well as a microscope, so essential 
to eflftcient instruction, can be obtained of the publishers of 
this work, Messrs. A. S. Barnes & Co., Ill and 113 William 
St., New York. Specimens of all the typical species of ani- 
mals, as well as many beautiful casts, are constantly kept for 
sale by Pro£ Henry A. Ward, Eochester, N. Y. 
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INTEODUOTION. 



ZOOLOGY (zoon, animal ; logoSy a discourse) treats of animals. 
It includes every variety, from man to the tiniest micro- 
scopic creature. Recent investigations in Comparative Anatomy 
seem to indicate that all the varied forms of life so shade into 
one another as to furnish no sharply-marked dividing lines : and 
that could the animals which have become extinct be grouped 
with those now living, the entire series from man to the animal- 
cule would present an unbroken succession. This panoramic view 
would give an idea of unity in the same sense as when we speak 
of a herd of cattle, though the individuals differ in size, color, and 
form ; or of a landscape, in which there is no break in the undu- 
lating outline of the far-off horizon, though it include river, 
mountain, and valley. 

Classification. — In order to understand Zoology clearly, it 
is necessary to separate this vast ANIMAL KINGDOM, as 
it is called, into different groups. If we examine the general 
structure of the various animals, and bring together those which 
have similar peculiarities — as, for instance, a back-bone — we shall 
form the first grand divisions, which are styled SUBKING- 
D OMS. There are only six of these typical ideas ; each, however, 
developed by the all-wise Creator in wonderful diversity. 

Observing the characteristics of the animals composing a sub- 
kingdom, particularly with regard to their physiological distinc- 
tions — as, for instance, whether they are covered with hair or 
feathers — we reach the divisions of each subkingdom, which we 
designate as CLASSES. 

Observing the characteristics of the individuals of each Class 
with regard to their adaptation to their mode of life — as, for 
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ZOOLOGY. 



instance, their manner of procuring their food — ^we reach the 
divisions of each class, which we designate as ORDERS. 

Observing the characteristics of the individuals of each Order 
with regard to their general form — as, for instance, the shape of 
the bill or structure of the tongue — we reach the divisions of each 
order, which we designate as Families. 

Observing the characteristics of the individuals of each Family 
with regard to details of execution in special parts — as, for 
instance, the number and shape of the teeth — we reach the 
divisions of each family, which we designate as Gbnbra («tn^., 
Genus). 

Observing the characteristics of the individuals of each G^nus 
with regard to identity in every essential particular — as, for 
instance, color, size, corresponding measurements, etc. — we reach 
the divisions of each genus, which we designate as Species. 

The following table exhibits the general plan of classifying the 
Animal Kingdom: 

r G«nas 1. -j "2. 
( " 3. 



r CLASS 1. 



SUBKINGDOM 1. 



OBDEBl. 



FamiltI. 



Oeoos 2. 



(}ennB3. 



' Gknus 1. 



lFA]nLlr2. . 



Specie$\» 
'• 2. 
etc 

Speete$l. 
" 2. 
He, 

Speciesh 
" 2. 
" S. 
" 4. 



il^peete$l. 
G«nu8 2. < ** 2. 



etc 



ORDER 2. 
etc. 



SUBKINGDOM 2. 
SUBKINGDOM 8. 
SUBKINGDOM 4. 
SUBKINGDOM 6. 
SUBKINGDOM 6. 



Family 2. i *°*** ^•°®^*' ^***«'* 
^^ I ftre subdivided in- 

^ to species. 

CLASS 2 . Divided into Orders, Families, Oenera and Spedea, 
etc. 



Divided into Classes, Orders, Families, fte. 
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Particular names, which are, usually, descriptive of some pecu- 
liarity on which the classification is based, have been given to 
each of the divisions and subdivisions of the Animal Kingdom. 
Thus, the first subkingdom is called the Vertebrate, as it com- 
prises all animals which have a vertebral column or backbone ; 
the second subkingdom is termed the Articulate, since it con- 
tains those having a jointed body and limbs. The names and 
a general description of the six subkingdoms are given in the 
following table : 



O 



Animals 
with a 
nervous 
system 

composed 
of 



A brain, a spinal marrow. gangHoni, ete. ; an inte^ 
nal jointed liieleton; red blood; heart; five 
lenses. 



Ganglions and 
nerves only ; 

no internal 

skeleton ; 

blood Dsaally 

white; 

a heart; 
senses more or 

less incom- 
plete. 



Animals of a radiated 
structure,* Alimen- 
tary Canal 



NXBTOITS OANOUOKS WSVtXXi OK 
▲ MIDDUB UNS Iir ▲ 80BT OP 

longitudinal chain, bodt 
ditidbd into rings with an 
bxtesnal skeleton fobmed 
bt the skin, mobb ob less 
habdbned. 

Nebtous ganglions placbd in 
difpebent parts of the bodt, 
and bodt soft without ex- 
tbbnal skeleton, but usual- 
lt pbotected bt a shell. 



Distinct from bodt-cayitt. 



Not DisnNcr from bodt-catitt. 



Animals very minute, of simple structure. 



1st Snb- 
kingdom, 

Verte- - 
brate 
Animals. 



JESxcnnpIet: 

JBtrdf, 

RtptXfM, 

Fuhe$. 



2d Snb> f 
kingdom, 

Articu- 
late 
Animals. 



Examjplu: 

Lobttertt 

WomSf 

ete. 



^ 3d Sub- 
kingdom, 
MoUus- 

can 
Animals. 

4th Bub- 
kingdom, 
Ecbino- 
derma- 

tons 
Animals. 

'' fith Sub- 
kingdom, 
Coelen- 
terouB 
Animals. 



C 6th Sub- 
J kingdom, 
Proto- 
soans. 



fBaecanpUti 
CvtOe- 
JltheSj 
ClaiM, 

^ Snails, etc 

Examples: 
Sea- 
urchins, 
Star- 
fishee^ 
etc 

Exampler 

Jelly- 

fishes, 

Polf/ps, 

Hydras, 

Sponge-, 

et . 



\ 






Exampfrn 
InfuHOi ill. 
I Bhizo- 
^ pods, etc. 



* The Echinoderms and the Coelenterates were fonneriy asfjigned to a singlf 
Sabkingdom— Radiates— and are often called by that name. 



HINTS FOR PREPARING 

LIGAMENTAL SKELETONS OF THE VERTEBRATES. 



First remove all the muscle that can be conveniently taken off 
with knife and scissors, but leave the ligaments around the joints. 
The specimen should next be macerated (soaked) in soft water, with 
the addition of a little soda or potash, changing the water daily for a 
week, and then leaving it till the remaining muscle can be scraped 
off with the finger-nail or a tooth-brush, and the rotted brain be rinsed 
out with water. At this stage, while the skeleton is held beneath the 
surface of clean water, all fibres may be snipped off with scissors 
without injuring the ligaments, and the bones thoroughly cleaned 
without scraping them with any hard instrument. Next run a wire 
down the spinal cavity and bend the backbone into any desired posi- 
tion. Finally, hang up the skeleton by threads till dry. 

Any animal larger than a fox should be cleaned, in the manner 
already described, of everything, even to the ligaments, and the bones 
wired together. Small skeletons of the size of a rat can be made 
ready for maceration and then put into a perforated box and placed 
in an ant-hill. These insects will quickly remove all the flesh, and the 
okeleton should be taken away as soon as they begin to attack the 
ligaments. Following these general directions, a little experience and 
fL great deal of patience and perseverance will ensure success. 
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MAN— the lord of the Animal Kingdom — is constructed after 
the same type as the cat which purrs at his feet, the ox which he 
eats, the horse which bears his burden, the bird which sings in 
his gilded cage, the snake which crawls hissing across his pathway, 
the toad which hides in his garden, and the fish which swims 
in his aquarium. All are modifications of one creative thought, 
showing how the Almighty Worker delights in repeating the same 
chord, with infinite variations. 



VERTEBRATES. 



r 1. Mammals. 

2. Birds. 

3. Reptiles. 

4. Amphibians 
6. Fishes. 



I. SUBKINGDOM 






Hff.g. 
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General Charax5teilstk>s."^^bfe*V€i' '^ 
tebrates are usually distinguished by a 
cbaiu of small bones (vertebrae) to which 
the other parts of the skeleton are at 
tached,* Certain modifications in the 
structure of these animals separate them 
into Classes, according to the following 
table: 



■VBKUrODOM. 



'Viviparous 

(prodacing 
UThig 
young). 



SiTOKLB TBSIB TOUHa ; LUHOS ; -t 
BUPIBATIOH nMnX; BLOOO 

WARM ; oiBOULATiON DOUBUE V Mam m a tta 
akdoomplstb; HXJjttrouB- I 

OBAMBBBBD. ■' 



CD 



1 



3 

p 



Rbspibatioh 
▲■blil: 

▼RH LVHOB. 



Veiitbral Oolumn, 



RBsruuTioir 

▲QVATIO WHBir 

TOUHO, AXBUX 

WHBir MATUBB, 

OB WITH BOTH 

LVHOS Am OIIX8 

▲aVATIO AITD 

▲BBIAL. 



RsSPIBATIOir 
▲aUATIO, 
GILLS. 



{ 



Baspinttkmdoabla ; 

blood wBnn; 

efrcnlBtkm doable 

and complete ; 

beart 
fonr-cbMBbered. J 

Respirstlon simple ; ^ 

blood e(dd; 

circulation 

incomplete; 

heart mostly three- 

chambered; 

sknll one occipital 

condyle 

(see Glossaiy). 

Respiration simple 
when mature ; 
blood cold ; 
circulation incom- 
plete ; 
heart three- 
chambered ; 
skull two occipital 
condyles. 

Blood cold ; 

heart mostly 

two^hambered. 



ilsss 

(Mrdili 



P<$em 



* For a deecription of the vertebral colamn, and the advantages of its peculiar 
form, see ** Fourteen Weeks in Physic logy," page 27, et geq. 
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MAMMALIA. 



': ".•• . V : feli^LSS I. MAMMALIA. 

■" '- .'/: '©exierki ChiraQieristics.— To the class of Mammals 
belong man and those animals which resemble liim in the 
most important parts of their organization. The distinguish- 
ing features are that they suckle their young, and that their 
bodies have, in general, a full or partial covering of hain 
Some being designed for a life purely terrestrial, others 
mainly aerial or aquatic, they exhibit great variety of struc- 
ture, as will appear in the following tabulation for Orders: 

a ABB. OBDERS B2LLMPLES. 

f WITH (Erect, rvro-HANDBD Bimana Mcui. 

HANDS. < Noir-ERBCT, rouR-aANDEO Quadrumana Monkey. 

TEETH COMPLETE Carnivora Cat^etc 

FOUR FEET HOOFED UngulatA Horse, etc 

FEET PARTLY HOOFED Hyracoidea Daman. 

PROBOSCIS Proboscidea Elephant. 

WHALE-UKE, HERBIVOROUS SirenJa. Manatee, etc 

FISH-LIKE, CARNIVOROUS Cetacea Whale, etc 

HAND-WINGED Cheiroptera Bat. 

CONICAL TEETH Insectivora Mole, etc 

GNAWING TEETH Rodentia. ..Rat, etc 

TOOTH LESS Edentata Sloth, He 

POUCHED . Marsapialia Opossum, etc 

BIRD-LIKE MoDOtremata JhtckbilL 



ORDER BIMANA, 

This order comprises only one family, and embraces a 
single genus and species ; thus, 

ORDER. FAMILY. GENUS. SPECIES. EXAMPLE. 

BIMANA. HOMINIDiB.* Homo sapiens, Man, 

Q-eneral Characteristics. — Marked physical pecnliar- 
1 lies distinguish man from the other mammals. Thus, the 
position of the spinal opening in the middle third of the base 
of the skull, thereby balancing the head and admitting an 
upright posture ; the double curve of the vertebral column ; 
the length of the thumb, extending to the middle of the 
index finger, and the ability of opposing the thumb to the 



* By {general conBent of zoologists, the oames of all Families terminate in Idee. 
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fingers ; the power of placing the foot at right angles with 
the leg, the aole resting flat on the ground; the size and 
position of the great toe; the length of the arms, reaching 
F\g_ J. half-way from the hip to 

the knees; the relatively 
great development of 
brain ; the freedom of 
the anterior extremities 
from use in locomotion, 
and the consequent erect 
and biped position. In 
addition, man is the only 
mammiil that truly walks; 
that is endowed with the 
power of speech; and 
that is cosmopolitan, 
readily adapting himself 
to extremes of heat and 
cold, and making his 
home in all parts of the 
globe. (See Fig. 5.) 

There are intellectual 

and moral features, more- 

, „ „ ^ ^ over, which place man 

ApoOo Btiwden. . - . , ii -.i_ 

high above all other ani- 
mals. The scope of his mind and the possibilities of an 
immortal soul, mark the rank of a being who is alone 
declared to have been created "in the inuge of God," 

Common Origm of Man. — While in the human race 
there is but a single species, zoologists are accustomed to 
speak of several very distinctly-marked varieties. In respect 
to the dividing lines of the commonly-enumerated five races, 
authors disagree. So that, although there are some differ- 
ences of structure and great diversity in the texture of the 
skin and the character of the hair of mankind in various 
localities, yet in the same nation there are similar varieties; 
and as marked diversities have repeatedly been observed in a 
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single species of the domestic animals. We therefore agree 
with Dr. Prichard "that no other difTerences occur than 
may feirly be attributed to the differences of external cir- 
cumstances ; and hence it may safely be concluded that the 
different races are all members of the same family, and the 
offspring of one common stock." 

Dental Formula. — As the teeth present important char- 
acteristics for classifying the mammals, zoologists designate 
the number by a formula which, as applied to man, reads 
i-i .3-^2 1 — 1 2 — 2 3 — 3 rtA mi • 

*us; 1 2Zr2' ^rirr ^^'2~-^2' ^3373==^^- ^^^^ 
signifies that there are eight incisors, two on each side of 
each jaw ; four canine teeth back of the incisors ; eight pre- 
molars (bicuspids) back of the canine; and twelve molars 
back of the premolars. 



Fig.u. 



ORDER QUADRUMANA. 

General Characteristics. — The peculiar feature of 
Monkeys is the power of opposing the great toe to the other 

toes, making the hind feet be- 
come hands &nd the animal 
quadrumanous or four-handed. 
They are further distinguished 
from man by the spinal open- 
ing in the cranium being in 
the posterior third of the base ; 
by the single curve of the ver- 
tebral column; the shortness 
of the thumb, which does not 
reach the base of the index 
finger; the long and narrow 
pelvis ; the impossibility of 
placing the foot at right angles with the leg, the sole resting 
on the ground ; the relative length of the arms, which reach 
at least to the knee, and in some species to the ankle; the 
greater prominence of the canine teeth, etc. 




a, Monkey's hand and foot. 

b, Human hand and foot. 
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aaMNU If Ortmg, CMa^mxei, and Man. 

The order is divided into families as follows : 




SlmlidGB. — The Caiarhine Monkeys, irith the esceptioD 
of a single species found apon the Bock of Gibraltar, belong 
to Araa and Africa. This famil; compriaes animals whic'' 
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greatly Tar; in their organization aud lead dowo by degrees 
from man to the common animals, as is shown in the follow- 
ing table: 




Troglodptea niger. Chimpsnu 



AnthTopoid 
Apes. — The Chim- 
panzee bears the 
greatest resemblance 
to man, though infe- 
rior in stature and 
strength. Like the 
Gorilla, it has its 
home in the dense 
forests of Western 
Africa. Both haie 
been represented as 
dwelling in huts 
built in trees and 
snatching up the un- 
wary traveler who 

ibviste friflion wh™ 



• The posterior c«llonUle» are hardened prolnberancea, 

e sDlniDl lakex a Bitting poslare. 

■t The cheeks of ecime monkeys are capahle of being Breatlj eipaDded, 

rm a aon oT temporaiy laider In wblcb lbs monke; la^ bj ICa bad or carr 
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pasaeB beneatb; wbereu they generally remain upon the 
ground, eat fruits and vegetables, and merely bend Aown 
branches for a aeat and, perhaps, for coDoealment. 

The Orattg differs more widely from man, and is adapted 
to an arboreal life. It inhabits Sonthem Asia. In the wild 
state it is fnigivorous (fmit-feeding), not even eating eggs, 
though the teetb are adapted to either vegetable or animM 
food. Matured orangs of the same species and sex vary in 
height from five to over seven feet. 

The Gibbon ia distinguished by the length of its arms and 
the slendemess of its form. With a height of three feet, the 
reach of the extended arnA is six feet, enabling it to swing 
through the air among branches twenij feet apart.* 



Bglobdla aglUt, Gibbon. SyUitiila ij^idaclplM, SUmang. 

The Siamang Aetives its specific name from the adhesion 
of the first and second fingers as f^r as the joint which bears 
the nail The posterior callosities of this genus link it to the 

* Wben the Ateleg vish to croaa ■ rlT«, tbe itrongsel Keemid a hlsh liea over- 
looking tlis itreim, Tlw leader booking bia tall llnnlj to a limb drops domiward, 
vMIe tba next atUchee hlniaeir to hie predeceeeoi, and co on, tonning at last a loDg 
chain ofinankefs. This bwIbki to and rroDnlll the and monke; giSBpeaUmb upoD 
the oppoeile bank. Alans IblB IMni; HUSpenplon bridge the troop pass over. * mli- 
cbieTODi monkeT occaslonaUy plajing off a pnictfcal Joke on aome member as he 
hnrrlei forward. To get tbe brid^ acrofle, tbe flmt mooke; lets go and the chalD 
■*ing« over, perbip* dncklng one or two, when all nnlMIen aod catcblug at tbe 
brancbea, deccend to the ground. (Baa page K, Fig. Ifl,) 
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monkeys* proper, which have tails and cheek pouches, or 
some equivalent modification of the digestive organs. 



* Tlwtenn ICouke; Is properly applied to thoee Simlide liBr[D|f (alls, whicb nene 
a ■ InlanclDK-polB to tbe rope-dancer or ss a raddertogaidetbcuiliiiallii Itf leap* 
'oosh tbe air. 
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Monkeys Proper— The SemmpUhecus lacka the cheek- 
pouches, but is compensated by a ekimach with distinct 
sacs. The Sacred Monkey receiyea divine honors from the 
natives of India, who believe it a metamorphosed prince, and 
punish its slaughter by death, although a trifling fine com- 
pounds for the murder of a man.* It is permitted to ravage 
their gardens at will. 

The Proboscis Monkey of Borneo has a flabby nose, six 
inches long and capable of enormoos inflation. 

The Calotte (mutilated) 



*V( 



M mlycSmvi, Bs»!- Monkey, fy. 



CeragiUlilctii m 






is named from its lacking 
a thumb on the anterior 
extremity. The long 
white hair of its head 
falla over the back like a 
cloak. 

TheOueRDfi approaches 
the ape in the shortness 
of its muzzle. With 
bushy whiskers and varied 
colors, it is the fop of the 
monkeys. Its cheek- 
pouches will contain two 
days food. Driven by 
famine, it descends into 
the fields and commiU 
great liavoc Docile in 
nature, it is easily tamed, 
but is an arrant thief, 
and while gravely receiv- 
ing raresses will pick the 
► pocket of its confiding 
admirer, t 



• It may bBTB become Interwoven to femifkably wlfb the raperemioD of the 
Hludoos on acionnt of being an erpert serpen t-klHer. 

t The InM two genera, with olhers, Indode & great number of tpeeiea which 
Inhabit Africa— the headquarters of the monkej tribe. It In believed that each la 
mulcted UJ a small territory and Jealonalj goarde any Intntalon. 
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The Baboon, with its dog-like muzzle, is the ugliest and 
most ferocious of the mon- 
keys. Itdwellsamongcraggy ifs-is. 
locks, which it climbs with 
great agility. Its food con- 
sists of balbons roots, eggs, 
insect^,* etc. In this tribe 
the Mandrill is conspicuous 
for its variety of color — 
it« nose being red, with a 
bright scarlet tip; its cheeks, 
a brilliant blue ; its beard, 
dtroE-yellow ; its hind-parts 
Tiolet; and its body a grayish 
brown, tinged above with 
olive, 

CebidBB. — The PlatJ- 
rbine monkeys are found in ov^o^^p^^, mon^. Mandrill, a. 
great numbers climbing 

among the trees in the forests of South America. Having 
no callosities, cheek pouches, or opposable thumbs, they are 
chissified according to the differences in the tails : 

/ TUU nxBEmuM, < Auln poiIidlclTlua, Strldtr Hankau. 

CEBID*, J (.1.1.10PMP). } M^eM o«i™. *«rB«.(« 

o. PliivrhlM 1 T- ,OT-™«Hnran« ( B'^liyn™. an)u, sow, 

Hwiteji I t a.i»fe jMchiu, *"■.«-* 

The AiSlca, or four- 
fingered monkey, has 
no thumb on the an- 
terior extremity. On 
account of the length, 
flexibility, and slonder- 
ncss of its limbs, it is 
termed the Spider Mori' 
hey. The taii is prehen- 



AUIa penladaeti^M, Spider Monke;, 
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Bile, aad the end being 
bare and Bensitive, can 
be used as a fifth hand 
to pick up small ob- 
jectfl or to insert into 
the hollows of trees to 
hook out eggs. The 
Bear Mmoler has the 
power of dilating the 
larynx so as to render 
the Toice loader than 
the roar of a lion, hav- 
ing been heard two 
miles ofL The Saht is 
a striking example of 
the non-prehensiles, 
as its tail is short and 
«o covered with hair 
as to look in some 
species like a mere 
knob. 
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The Marmosel,* by ita sharp, crooked claws, and the Bhort 
ihumb on its hind feet, stands at the extreme of the monkey 
tiibe in America. Its food is not grasped by the fingers, but 
held between the forepaws. Several species have tufts of 
hairprojecting from the sides ^^ ^ 

of the bead. 

Lemuridsa. — The 
Lemurs f have opposable 
thumbs like the Simiidse, 
and their dentition is the 
same as the Cebidie; while, 
unlike both, they have a 
long, curved claw on the 
firs^ sometimes on the first 
two fingers of the hind feet. 
The true Lemurs are found 
only in the forests of Mada- 
gascar. The presence or ab- 
sence of tails furnishes a 

bjSis of tabulation. Hand ana foot t^ LeneoT. 



LEMURID/E, 



TZZ.'^l 



fncEllK, Gra^at £c 



The RuffJed Lemur is 

I the largest and hand- 
somest of this family. 
Wrapped up in its long, 
bushy tail, if passes the 
day in sleep, and only 
comes forth at night to 
search for food. The 



• Thli Utile creaCnre ie only «il or elfbt lucfaM In lencUi, mid i century ago viae 
bald In great eetlmsiloa as a pel bf ladlen at quality. So srest i» its fondncBP for 
bis«cU, tlmt It bas been known to tearont tlie plctaree frODi an Entomolojor and 
([reedllj swbUow Ihe printed eerapB l—i: Wood ) 

t Lemnr means fpeclre, and is liescrlpttve of the noctannl habits and etealU? 
■tep of (he aalmal. In Act. Itli known an<nn$! aallon ae the " HadsKBacar Cat." 



id Lemnr. 



^8 BDBKINODOH TERTEBBATA. 

Aye Aye haa some reBemblance to a squirrel, but the form of 
its head and limbs allies it to the Lemur.* The middle 




Cheir6my» madagoKarieattt, Aye Aje. Band ij/' Bveh dog 



finger of its fore k'g, long, slender and hairless is adapted 
to extract worms from their holes in the ground or m trees. 
Pig .J The Bush dog is 

marked by the absence 
of the first finger of 
the hand. The Grace- 
ful Lor is inhabits 
Ceylon, Java, etc. 
Prowling through the 
darkness, it is nlmost 
invisible, save for its 
round, shiny eyes. 
Espying a sleeping 
bird among the branches, it creeps toward it with noiseless, 
imperceptible movemeDts, until it can plaoe its fingers over 
its prey, when it seizes it with a spring sudden as a flash. 

ORDER CARNIVORA. 
General Characteristics. — This order includes the flesh- 
eating animals. Strong, agile, and with senses highly devel- 
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oped, they are organ- 
ized for slaughter. 
AmoQg their ana- 
tomical peculiarities 
are: (1), their denti- 
tion, marked by long, 
sharp canine teeth, 
and a molar on each 
aide, above and below, J 
larger and sharper \ 
than the others, 
known as the "car- 
nivorous tooth," and 
used for crushing 
hones; and (2), their 
feet, which are pro- 
vided with toes and 
often armed with 
claws. The differ- 
ence in these physi- 
cal features affords 
the basis of a classifi- 
cation. 



Skdttmr^a Uon. 



cUvi Hml T«tnctDe» 



Dn-ntrMtUo, ProcjlinlillB, Rate 

nn-retrKine. BMrnrliK, CiMf 
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Felidffi. — The Cats form the typical family of this order. 
They are all digitigrade (toe- walkers). Lest their clawa 
should be blunted by coming in contact vith the ground or 
impede tbeir progre&a by gettiog entangled in the grass, they 
are retractile, i. e., the upper tendons of the foot hold them 
back without any exertion of the will. Resting upon its 
soft, padded feet, and with its claws sheathed, the animal 
steals uoiselcsaly toward its prey. As the fatal spring is made, 
the lower muscles suddenly contract, and, drawing the 
plaws forwurd, bury their sharp points in the victim's 




flesh. The tongue is covered with innumerable little hooks. 
pointing backward. These are for rasping the bones which 
it gnaws for food, and bi'antifully illustrate the economy of 
Nature, which allows no waafa?. The whiskers on the upper 
lip are of great service to the animal while skulking about 
in the darkness, seeking its food. They eqnal the body in 
width, and by indicating the breadth of any opening, warn 
it from attempting too close a bush, and thus causing a 
rustle which might alarm its prey. 
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Tb( 

Bkeiri 




Tsrrastrial and arboretl. 
Arboreal. 



The Lion is known aa the " King of Beasts," more from 
his majestic appearance than any ooblenesa of disposition-f 
The tail is tnfted, while the neck of the male is ornamented 
with a flowing mane that in some varieties reaches nearly to 
the gronnd-J His tawny, uniform color, closely correspond- 



■ Zoo1<igliit)i tiBTG doecrlbed differCD'. epeclee of the 
lend onlj geographical varietiEB dtalribuled o\ 
t Livlngnlone and Gfirard 



llon.bot thaysrenow ci 



)yljinB 



Ultco 



within 



h of hie 



rrlbiB 1 



first spring bih, iike the tiger, he »neaks bsck to b 

pointed. In fact his ppced ia loo flow to permit hie oyertaking hia game. 

t It la ii?e«rted hj eomo travelers that the roar of the lion la terrific beyond 
detcriptlon, while nfhers declare It to resemble the discordant cries of tho ostrich. 
Probably the degree of tar arossed color? the nairaliOD. Since the lion's laryii la 
TelitiTe^UrgerlluiDthstofan; other mammal, there may be no eiaggentlDD Id the 
Matement Out its roar sometimee shakes the grouDd like an eartbqn^e, and curia 
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ing to that of the desert tracts in which he liTes, aids his 

concealment in stealing upon his Vrey. The pupil of his eyo 

is round, giving ae extenfiive horizontal vision as vertical; 

Ha. 30. 



JUb te, LiDti. i,. 



and his strength is such that he can carry off a cow with 
ease, even leaping broad dikes and keeping ahead of pursuing 
horsemen for miles without dropping it^ He naturally feeds 



7^<tfLbm't TOtt.tlUnelnl/biot. 

at night, so that his apparent magnanimity in sometimes 
sparing man and beast during the day is only because he is 
already satiated with food. Like other auimals, he has no 
desire to kill merely for the sake of killing. 
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FM» (Iffrit, liger. A- 

The Tiffer, being destitate of a mane and tail-tuft, lacks 
the noble bearing of the lion, hut is beautifully decorated 
with black stripes upon a ground of reddish-yellow fur, teud- 
ing to white beneath. Its ferocity, especially that of the 
dreaded " man-eater," is fearful, while its strength enables it 
to carry off a buffalo thrown over its shoulder. Inhabiting 
Southern Asia, its home is in the long jungle-grass, with the 
coloring of which its stripes so exactly assimilate that it is 
impossible for nnpractieed eyes to discern it at even a short 
distance. Thisadapta- _^ 

tion of the color of an 
animal to that of sur- 
rounding objects in its 
native wilds is termed 
mimicry, and is one of 
the most wonderfnl 
provisions of Natnre. i 

The Ptiwia* inhabits ( 

North and Sou th Amer- 
ica. Its uniform dun 

color gives a mimicry Fe-i, amdHor, Pnmn. 

• In different p«rt» ol (tie continent the pum« 1» Btyled the "pointer," (he"pim- 
tbar," (be "cotigar." and eTsn the " caiamonot." though then la no puilber In 
Amorks. uhI Ihe tine ciUmmuit IB the wild cat of EDrope. 
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"American Lion,' 



for iU protection while crouching upon the branches of treea 
Having a black tail-tuft and a Bamenees of color, it has been 
though none of ita habits 
resembles those of its 
African namesake. 

The Lcojiard, now con- 
sidered identical with the 
panther, inhabits Africa, 
India, and the adjacent 
islands. Smaller than the 
Tiger, it is as beantifnl 
and its mimicrr as strik- 
^ ing— ita skin being mark- 
- ed with circles of dark 
spots instead of stripes, 
corresponding to the 
'^ leaves of the tree among 
which it conceals itselt 

The JojfHctr, inhabifing 
tlic warmer parts of Amer- 
ica, is the analogue (see 
Glossary) of the Leopard, 
thongh more powerful, 
being able to carry ofT a 
horse with ease. The 
circles upon its sides have 
a black spot in the cen- 
tre, well calculated to 
deceive the eye as the 
animal glides through 
the dcTiso foliage of flic 
tropical forests in pur- 
- Buitof monkeys, swims 
" in the lagoons for tur- 
tles, or prowls around 
the herds of cattle for 
larger prey. 
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Domestic Cat. — No wild aDimal ia koown that can be the 
origitial of the do- 

meatic eat, though " 

there are several 
wliich bear somo 
resemblauce to it. 
There is a marked . 
difference in the tail 
of the wild and the 
domestic Bpecies. 
Still greater varia- 
tion s, however, are 
fonnd in doga of the 
Bame race.* 

The Lpix is anatomically distinguished by having two less 
molars in the npper jaw. Only two species are found in 
North America — the Canada Lynx and tbe Wild Oaf- The 
former has iia ears tipped with pencil-like tufts of black hair, 
while its preTailing color is gray with a wash of black. It 



* Probably, inlmaie ileslffned b; the Creatoi for domestlcsttno, lure Inberent 
lendencicB lo variation la fDnn and color, according (o cllmaCIc and allmcnlarr 
inilneiicee, lo Ibat Indlvldoale ma; be more leodllr recognized. See notfl p. 39. 



Zynx rV^x, wild CM. A 
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lives npon birds uid small mammals, pursuing them among 
-^ gg tlie brooches of the trees 

as well as upon the grou nd. 
Its gait is by bounds with 
all four feet at once, the 
bock being arched. The 
Wild Cat may be recog- 
nized by its lackiug long 
ear-tnfts, and by having 
' the inside of the legs 
banded or spotted. 

ViTerrldse.— The Civet 
is the type of this numer- 
ous and varied family. 
The true civet baa semi- 
retractile claws. It isalso 
characterized by a double 
pouch, secreting a fatty 
snbst^ice used as a per- 
fume; and by thepnpilof 
the eyes being circular 
during the day instead of 
vertical, as in the Cats. 
The Oenei has retrac- 
tile claws. It wages 
war on rats and mice,* 
and in many parts of 
[ the east ia domesticat- 
j ed. The Ickneunionia 
I semi-plantigrade, and 
t has the pupils elongat- 
i' ed transversely. It 
preys on the eggs and 
young of the crocodile and various reptiles. 



Fig. 41. 



Tiverra gmeUa, Oenet. i'^. 
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ayena nagarxi, ajet». i,. 

HyenidsB. — The Hyenas are peculiar to the warmer 
regions of tlie Old World. The enormous streogth of their 
jaws and the size of their blunt molar teeth, enable them to 
crush the largest bones, which thej swallow without masti- 
cation. In adult animals, the vertebne of the neck often 
grow together, enabling them to endure a violent strain. 
The toes are four, with blnnt, non-retractile claws. The 
bending of the hind legs makes them seem shorter than the 
fore legs and gives an awkward ahnffle to the pace. The 
hyena is the tme scavenger among the mammals, removing 
offal which wonld endanger the health of man.* 

CanidEB.— The Dogs have the muzzle more elongated, and 
hence the jaws weaker than the previous Families. The 
teeth are hlunter, and the toes, five in front and four 
behind, are armed with non-retractile claws adapted to 
burrowing in the ground. The dog never perspires, even in 
the hottest weather. It drinks by lapping,! ^^^ ^ avoida 
the danger of swallowing large quantities of cold water when 
the. body is overheated. The shape of the pupil affords a 
basis for tabulating : 





CANID*. 


1 Pupil rourj. 
. Pupil «rtic«I. 


1 Oaoblopo.. 
( Cui. ...nu. 


IT*. 
Worn. 




can 


Itii work U moBl asefcl, »* tt con 
M«icinw]llcbllteed8. la i^rtorm 
cjsrda have, bowerer, given li an nn 
In lapplnj, Pelkta Uini the Up ol Ih 


nn.e> «7en Ihe iketotonaof U» deOTbw 
a UMi«as twckwud, and Otnlds bnnuti. 
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The Wolf, of whicli there ia now considered to be bat one 
species in North America, is the best representative of tho 
Family. It generally hunts in packs. Unless impelled bj 



Unb AffRH, WoK A- 

hnnger,* they seldom attack prey larger than themselves, 
and they are so wary of traps that a traveler, when pursued, 
has frightened them away by merely trailing a cord, 'j'heir 
fig^u, bite, unlike that of any 

other animal, is a succes- 
sion of quick, violent 
Bnaps. 

The I>og.~-Ot al! the 
conquests achieved by man 
over animalB, that of the 
dog is the most complete, 
and, perhaps, the most 
useful. Not only ia he the 
eto-i./<™ui*i,, Mastiff. s«l^ mammal that baa foJ- 

wUI iiuk« a DMi] of a bamew or eTcs id 
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lowed man to the ends of the earth, but more than any other 
is he capable of education and disinterested affection. His 
habit of repeatedly turning round before lying down is 
regarded as a singular I'ef^ntion of bis mode in tlie wild state* 
of making a lair in the tall grass. The dog attains maturity 
in two years, and lives from fifteen to twenty. 

The Jackal derives its specific name from the golden tint 
of its skin. Like the wolf, ^^^ ^ 

it liunts in bands; but it 
associates more intimately 
with man, acting the scav- 
enger in consnming the A 
street of&l in the fiitliy i 
towns of the Eastf 

The Fox ia mostly n 
tnmal, springing upon its i 
prey as it passes by, cr = 
stealing npon it while 

asleep. Ita dentition is turn. ai^i-M, Jackal. ,■•■ 

calculated for a mixed diet, so that mammals, birds, mol- 
luscs, and even grapes, furnish a dainty meal. Its character- 
istic is craftinesB.J Its maternal instinct is also highly 
developed, and it will peril its life to save ita young. 

■ Tbe caDlne race, like the hamaa, InhercuUy Rdapled (o Tirlallon bdH det'elop- 
ment, throDgb (be iDflaeDce of climate and condiilon, preeeDlalDDDmerablo larietlea; 
though sll are coneidered by moat nMoralistB ob having a common origin >nd to be 
r^ardad or one species. Hbu; hare enppoeed the n-oir to be the progenitor of the 
dog. Bat. vhlle tbe oeteuloglcal Blractnre or the tn-o is Identical, the totnl want of 
■linUaHl]' tn dlepositlon, especlully In affection for man. their boetllltj to each 
DdieT, and their permanent physical dla'erencee— as the obllqnit; of the woirs eye, 
and lie drooping tall— oppoee thin theory. Besides, it is as reBBOaable to presume 
'hat the wolf descended t>om the dog, 89 the dog from the wolf. But noTiild dogp— 
se, forinBltlDce,thoeeof the Antilles, known to have spmng IW>m domestic rsrielleg 
— bare ever approilmated the characteriBllcs of wolves. Hence, with Prichard, wa 
conclDde, " Ab with the race of man, bo with the race of dogv, the varieties have 
become permanenl from one orij^nel pair." It Ib, however, a mooted qneslion. 

t In nnlnhablled, regions, It oflen feeds npon the remnants of carcaSKes left br 
Hons.andbencethoabaurd idea that It is the companion of that beast, and mns down 
Us prey tat him. 

t A bunted foi wtll mn a long way In a straight line, then donbllng on Its track, 
aaddenly spring tff to a great distance one slile and qoietlj steal aivnj, while the 
honode are eagerly fuUnwln^ ap Ihe scent : it will leap from tree to tree, and hide In 
■ome ccni-enleul hollow ; it will uerlUme iiselr nlih aiiv odorous rnbstancc It mar 
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Different species abound in all psrta of the world.* 



F^tMi tnigOrU, Fox. A- 

HustelldsB, — The Wecaela are greatlj direreified in size, 
habita, color, etc All hme fine fur, short legs, and slim, 
flexible bodies, which enable them by gliding movements to 
pursue their proy through small openings. Nearly all have 
glands secreting a disagreeable odor. Differences in denti- 
tion and maoDer of walking afFord a means of tabulation: 



DioinaBADB. 



The Fisher and the Sable are the representatives of the 
Genus Mustela in North America. The former is the largest 

meet. In order to deceive tbe dosR; Itn-lll mu al flinjninp to the craat of a bltl. tben 
qnlckij lie down, wille the headlong apaed of Its porsoers carrtes them pell-mell lo 
the bottom; and even If caught It win Mga death, permitting Itnlf (o Tw handled, 
kicked kbout, and carried away, wtlbont thonInK any tign of \\U notll a chance o( 
escape offers, when It win suddenly dash off to the Intense snrprfse of those whom It 
has so cleverly doped, 

* So Tarled. however, are their ladMdnu 
that natnnillxts disagree D9 to thD number o 
"-4reiBmoie than ono genn^ 
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of the known species. Its long head and bushy tail, resem- 
bling those of the Fox, 
mark the transition ^^' **' 

from the Canidae to the 
Mustelidse. The Saile 
is arboreal, climbing 
with ease to the highest 
branches in pursuit of 
birds and eggs. Its fur 
will lie smoothly in any 
direction. 

The Weasel, at the 

, , , lliuOla peanaaM, Fwher. fr. 

north, dunng summer, 

is reddish-brown above and white beneath. It changes from 

brown to white in October and November, and back again in 



March, except the extremity of the tail, which is always 
black. At the south, the same species does not vary its fur. 



8UBKISGD0M VERTEBRATA. 



Pulot^ui imUaim, WmmI Id winter. 1. 

These alterations are effected, not by shedding the coat, but 
by changes in the color of the hair. Weasels destroy mice, 
and hence are beneficial to farmerfl.* 



Pvlortat tmiMlM, Weasel In ■ammer. ). 
■ Tlielr cnmitoroni propenaltlBB «re, tumevei, rol nnfreiinenlly dlnplajsd tn tbe 
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The Mink is brown, with a white spot nnder the chin. It 
is Berai-digitigrade and eemi-palmate (webbed), being thufl 
fitted for hunting in the ^ 

Btreama forfisb, frogs, etc 
The Skunk is striped 
with black and white ; 
but individuals of the ' 
same species differ in 
their markings. It emits 
in self-defence an intoler- 
able odor, that no other /\,(flrti« ia(rrt(w, Mint a- 
animal can endura The 

fore feet are adapted to digging holes, in which it hibeniateB 
without becoming torpid 
— entering its retreat in 
the fell, fat, and coming 
out in the spring, lean. 

The Badger, inhabit- 
ing the northern part of 
the continent, has long 
silky hair and sliort tail. 
Its stout claws are well 
adapted for burrowing. 
jiijiMa* mgjuMOja, atimii. (. Though BO peaceable as 

to resign its nest without a struggle to those much 
weaker than itself it can bite more fiercely than any 
animal of its size. Its skin is so loose and thick, that while 
the teeth of its assailants can make little impression upon it, 
the badger can turn itself round in it, so as to bite them in 
their tendercst parts. It feeds upon small animals, which it 

nlgit, M It dCTonre the bmin and sacke tho blood, bnl never eat* (he llefh of nn 
taimai. Its mode of attack la to ponnci npon its prrj Iraneversely, ond plerelDB Ihb 
brsln at a elii^a bUe. to throw Iteelf lenj>thwlfe upon the body, to which It clliiw 
nmlKhedealhoritaTlctim. Its nbillty to bend the heait at right ancles with the 
neck acllllBleB thla mode of attack -Ermfne eklnH havo lone been nsed Id 
BUKland to aecomte the robes of Jndlclal ofHcers, «od hence their asaoclatlon with 

Ideu of moral pnrlly.-The eipresilon '•catch s ' -' — " '- '' — ' "'■™ 

Ibe ease with which the anliDiil ma; be can[;ht v 
•ODDdnen of IM Elnmben. 
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digs out of their bnrrowB, leaving dangerona trap-holes for 
the uDwai; traveler. 



Ttaidia anurioOnii, Badger, f,. 

The Wolveriiie inhabita the northern parte of Europe and 
America. Extravagant storiea are told by trappers of its 
strength and ferocity,* whereas it is harmless to man, and 
ng.ss. only annoying by de- 

vouring animals caught 
in traps, and by deatroy- 
ingthe hunter's hoards. 
With a sagacity rarely 

I permitting it to be en- 
snaredjitskillfullytears 
^ the trap to pieces, and 
« , , nr . . „«,..,,. ^ carries off the bait. 

Oalo luKUi, Wolvsrlnc or •■ Glutton." A, m, „ . „ , 

The Htver Oiler has 
but one apeciea in North America, though it ranges from 
Hudson's Bay to the Gulf of Mexico. Its webbed feet exhibit 

• Thns WB are gmTely Intomied that tho WoWerlne win drop from h tree cpon 
the back otinanlmjlpDHliiEiindemeith. and. cHnclQ; to Its neck with long treu- 
duml clawa, taai open ttac blood-ieaaela until the poor vtedm (all* llhlBH. 
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an approach to the amphibious mammals. The pecnliar 
positioii of its eye enables it, with a slight motion of the 
head, to see the fish on which it preys, whether swimming 
aboTe, below, beside, behind, or before. ,It barrows in the 



banks ol streams, forming the entrance nnder water, and 
providing numerous cells to occupy, according to the height 
of the stream. Its pastime of sliding in companies into the 
water, down a snow-bank in winter and a slippery clay-bauk 
in summer,' presents a singular 
feature of animal life. ■"»■ ^^■ 

UrBidse. — The Bear is a typical 
example of a plantigrade (see Glos- 
sary). The entire sole of the foot 
applied to the ground; the broad, 
flat crowns of the molars; large, 
curved, non-retraetile claws; smooth 
tongue; mobile nose; circular pu- 
pils, and short tail, exhibit such 
variations from the strictly camiv- 
orons animals as betoken different "■ •5J*rt™o/B«H* upper j<™r, 

1. i_i i.!-!. -n ■ ^- Top vioBof Bear's lovieTJav. 

habilsofhfe. Bears arc carnivorous c. sidfdeaiofjawiihvt. 
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only from neceasity, their preference being for roots, nnts, 
honey, and even insects. The single Atnerican genns is thus 
tabulated : 



BHiUion, WttHe AflOP. 

The Grizzly Sear, so called because of the intermixture in 
its fur of grayish hairs with black and brown, is the most 
ferocious of the North American camivora. Its sharp, 
powerful claws, often five inches long, move independently 
of one another, and, when the animal strikes with its paws, 
cut like so many chisels. Its strength enables it to carry off 
a bison, and dig a pit in which to bury it* 

Black Bear. — While the Grizzly Bear is limited to the 
Rocky Mountain regions, the Black Bear, under a variety of 
names, is distributed over North America, An expert 

• Snch is the terror Inspired hy thfa fnimiaaWe beast th'>t no olher anlmsl will 
dare to touch a ducrwhlrb It bo? kllLedand left behind; theelmule print or the bear's 
fool WghtenlugBWBT eTen a hnngrj wolf. Ita tail la rerj ebort and enttrelj 
bidden beneath its ftir. The Indiana aometlmes amnae tbemiielve! wllh the perplez- 
Itf of penons who are igooranl of Ihls Ibcl, bTreqneBtLng them to lift the carcaas of 
a ar\aiti vbich ther naj la eaallr done If aeised b; tbe Mt—^Weod.^ 
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climber, honey is its favorite food ; though its powerful claws 
are adapted to tearing up youiig shoots and succulent roots. 
its mode of attack is to rear upon its biick feet, and seizing 
its victim between its fore legs, eitlier to suffocate it with its 
embrace, or disembowel it with ita hind claws. In the colder 
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Utitndes it passes the winter OBnall; in a hollow log, withf^ut 

becoming insensible. 

Tiie i'olar Bear* iB 

the largest member of 

this funily. It feeds 

on seals, fish, and 

walruses, which it 

pnrBuea in the water, 

swimming and diving 

with great skilL To 

I secure firm footing 

on the ice, the soles 

Cr™™Hflmu..whiMB«ir. ,v of the feetaretMckly 

covered with long hairs. It passes January and Febmary in 

a lethargy, buried in the snow or hidden in the ice-rifta. 
ProoyonidsB, — The Raccoon is the only representative of 

itfl femily in the United States. It derives its specific name 

from its habit of dipping its food in the water before eating. 

Though its entire foot is naked, yet in walking it does 

not, like the hear, j^ „ 

bring its whole sole 

to the ground. Om- 
nivorous in its food, 

it is, according to 

circumstances, a fiah' 

er, ahunter, a trapper, 

a reaper, or a fly- 
catcher, having the ^ 

instinctive cunning of ^ 

the fox, the inquisi- 

live meddlesomeness 

of the monkey, the greediness of the bear, and the slyness of 

the cat. 



■ lUBeDSBof nneniKlDeeiceedlnKlj'keeii. Beteral >re [reqneiiOjciillecledaTioat 
* carciH. ThiB Act hue elven rise la tbe Idea th&t tbe Polar, unlike other Be*n, li 
•octal In Its DBlare. Tbe Ice-flelde on nMch !t UveB Bra afl«n detacbed Bnd fioat oK 
corrylDS It to set, where It baa been deaciiad b; aajlon ■ hundred mllea bom Und. 
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Bassaxidse. — The Civel Cat * is raccoon-like in appear- 
ance and habits, but differs in the length and size of its 
banded tail, and its ^ ^ 

more arboreal life. 
The California miners 
make it a domestic 
pet 1 

Otariidae.! — The 
Eared Seals are prin- 
cipally found in the 
Pacific Ocean. The 
most remarkable spe- j 

cies is the Northern Ba^K, o^Mto, civ« ct. j. 

Sea Bear,X bo called 
from the striking resemblance of its head to that of the 



• The tnie ClyeU, YiTerrldie, he\oag to tbe Old World, white tlie Clret Cat li 
(btiad In tbe New. 

t The three following! ftimlUes ire ^onped under the general name of FtnnlpeiU 
^'footed), or nnnigradei (an-na]ken>). 

t The Sea Lion (EnmetoplB? stell«rl) Is a Bpeclea of the Esred Seilx with lahltB 
■tanar to thoie of the Se» Bear. Pall-eroTn moles are often thirteen feet long and 
treigfa nearlf a t«n. In the harbor of San Francisco hnndrcds of these aninule are 
T tbe Rieep rocks, blllng and pni^blng off their comiade*. inj 
her, beeping np, meanirhtle. a pecoUar and Incemont tnrkliiK. 
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TTnidee. It is polygamous, J^milies of over a handred, witb 
one male chief, keeping entirely separate. Each dajn, in 
returning from a fishing excuraion, will pass by thonsands of 
others lying along the shore and bleating like sheep, till it 
conies to its single cab. The Sea Bear famishes the choicest 
seal for. 

rig. as. 



PhooidsB. — The Common Seal abounds upon the Atlantic 
coast. The different species vary in length from three to 
twenty feet and present every variety of marking and color. 



Phaca xMxitlna, Cohudod SeaJ, 

Their eyes are large and full of intelligence,* and the animal 
is easily tamed. 

■ Emerging on expcctedly from tlie flepfhg of the aea, with dripping nuuiBB (which 
wnne speclee poBBesB) HDd ntterlDE s l^mlnlne ecream. It Is Dot striBge (hDt the 
Ima^uiitlaD boa mistaken them Tor tinmui heloga and elTeii rite to the leginda of 
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Ronndna oHxm, W*]rae. i^ 

Bosmaridse. — The Walrus, unlike the seal, has neither 
lower inciaore nor canines, while the upper canines project 
downward, sometimes two feet. By ^^ ^ 

means of these and the vacuum- 
forming soles of iU feet, it often 
ascends almost perpendicular ice- 
berg! a hundred feet high. It is j 
omnivorous, feeding on shrimps, i 
small fish, young seals, and marine ! 
vegetables, using its tusks for grub- ' 
bing up the plants on the sea-bottom. 
The parental affection of tlie dama 
is great, and on the first alarm they ^J 

take their cubs under their fins and conint 7W» and Uadaico 
escape to the water,* (^widnu. 

IMtons, sIrenB, Bea-nympha, and mermaids. AH the Phoclda hsve the Pinjfutar 
habit o( awsllowlng etonea, at mui]' aa four poanda of Fharp pcbblcn hnvlni; herm 
round in a atnsle Momuh, but do satiafiictorj eipluiatloTt of tbie pbenomcDon haa 
been iI-bh. 

* Tho Seal and the Walma ate Che enbelatence of the lobabilanta nf tbe Arctic 
rOKloiiB. The Haah tlinilabea food; the bt, light and fttel: tbc IIdIdic of tlw 
iutcnlDCe, nlndone Tor Ibelr Fnow-bata; tbe vkSn. clothes, tbonga and bo«U; 
Itae landooa lappl; thread nad Iww-f ti1ii|[B ; and tbe teeth, btmtlDj loiplcmeDia. 



Jtg-tf- 
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ORDER UNCULATA. 
Oeneral Charaoteristics.— The diGtin^iehiDg feature 
of this extensive order is that the toe-naiU form hoots. The 
Families differ in almost every other reapect* 

Ruminant Digestion.— The food of RnminantB cou- 
sists of vegetable matter, little Datri tioue, and hence demanded 
in large quantities. As they are in torn the food of camiv- 
oroue animals, and their only safety lies in flight, while 
mastication is a work of time, they fill a large stomach- 
reservoir by rapid grazing, re-chewing its contents in a place 
of security. The stomach is divided into four compartmenta. 
The food passes without mas- 
tication into the rvmeti (p), 
next into the reticulum (b), 
thence back throngh the 
OBBophagUB (o) to the mouth, 
where it is masticated ; then 
down the oesophagus a second 
time into the leqflei {/), and 
thence into the caillette {c) or 
troeatomaeh. Themechanism 
by which the food goes through 
' the same orifice at the bottom 
of the cesophagoB, at one tame 
into the rumen and at another 
fliomoai qfasuminant. into the leaflet, may well create 

surpriae. The cesophagns is 
continued below in a tube (c a), with a slit on the under 
side whose lip-like edges shut water-tight, forming a passage 
from the cesophagua to the leaflet. If, however, the mouth- 
ful of food swallowed be large and solid, as it is when first 
eaten, it distends the tube, and, separating the edges of the 
slit, falls into the first stomach ; but if it be soft and pulpy, 
as it is after being re-chewed, it does not force apart the edges 
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of the slit, and so reaches the third stomach. Here it nnder- 
goes farther preparation and passea directly into the fourth 
stomach, where the actual process of digestion is carried on. 
The tbechanism for conveying the nncbewed mass in the 
first stomach back into the mouth also depends upon the 
lip-like tube. Tbe contraction of the walls of the rumen 
forces portions of tbe food into the reticulum; in turn, the 
contraction of its walls crowds a part against the outside of 
the lips, which, opening, pinch oS a portiou, and, compress- 
ing it into a ball, present it to the cesophagus, the fibres of 
which, contracting successively from below upward, push it 
forward into the mouth. 

The order can be tabulated into Families by a comparison 
of their hoofs and horns: 



i Dlcolfliile. 



ParistodKlyl H 



Camelidffi. — Camels 
have two toes, united 
nearly to the point by 
the callous sole. The 
second stomach is used I 
as a receptacle for ' 
water, the excess over- 
flowing into cells along | 
the upper part of the ' 
first stomach, which 
the animal can open at 
will, and supply the 
moisture necessary for digestio 
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tig. a. ^.7K 



The Family is tabulated as follows : 



wparated. f 
The Dromedary is peculiarly adapted to sferile regiona 
Its long neck, incisors and canines in both jaws, prehensile, 
^ jj_ cleft npper lip, and 

narrow cheek-hone a, 
enable it to crop its 
food of thorny 
bashes by the way- 
side without retard- 
ing its speed; its 
hairy nostrils, which 
close intuitively, 
:, protect it from in- 
baling the particles 
driven by the si- 

ensliloued foot prevents its sinking in the sand ; its many- 
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celled Btomacb enables it to go a week witlioiit drink, and 
the gradual absorption of its fatty hump as long without 
food ; ita callosities on the breast and joints permit its kneel- 
ing to receive its load ; its projecting eje, sheltered fi'om 
the sun by a double lid and a bony arch, and with tlie sight 
habitually directed to the path, gives sure-footednees.* 



Canlla* iaelrUlaia, BaclrlsD CameL i,. 

The Badrian Camel has two humps, and is adapted to 
cold climates, as the dromedary is to hot. 

• Tbs laniel. poellcslTr culled hy the Anb the " ehip of Ihe aewrt," conslltnte* 
hia weiUti. lis milk, siid often Ua lleeh, fbnileheK him (bod ; Its KklD, leather; IIB 
hair clolhlng; its eicremcnt, fool ; «iid. In an eitremlty, the water In its stomach 
will saTO hie IWB. It will cnrry BOO and cren 1000 Ihe. hnrden. A ewift dromedarj 
will cnwel 10 miles per honr for SO honra on a Btreleh. Its Rail has a peculiar twlnjt. 
lug. Jerking motion that Is lerrlblj Irjlng to the novice. Ita disposition Is «ald to be 
natnrallj gentle, hnl the hrntalilj of its drivers oflen renders It nglj. Thns Hljs a 
traveler : Watch It when It la beinj; loaded. See lis feseper slniKgllng franlicall j, and 
maklni; It kneel only hy sheer force, and when down, keeping It there hy tjlnjr neck 
and Ibrelega toRether llnbUy. Hear II gmmhllngln deep, hnhhlirg tones, with 
moatb savagely opened ae each new harden ts laid on Its buck. Look how It refuses 
to rise nntU a part Is removed: Ihen see it get np;-agreDl. brown monnlain, aim 
groaning and hnhWlng— and dash to and fro, ahaklng off beds, ftirtillnre, and trunks 
In * tbower. Uark II. subdued by Mows, march throagh the day. occasionally biting 
at a passer-br. and at night kneel to have lie load removed, grumbling as ever. 
CcrtaJnlf oot the pictnre of our tdeul patleol animal 1 
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AucAfnla Bama, LUma, ig. 
The Llama, the camel of the New World, is of small size, 
f^ jg_ and haa no Iiumps. To adapt it to its 

home in the Andes, its cushioned toes 
are completely divided, and its nails 
project 80 aa to hook downward, and 
give it a fearless step among the crags. 
Giraffldee.— The Oirafe, inhabit- 
ing the arid regions of Africa, where 
herbage quickly disappears after the 
rainy season, is adapted by its long 
neck * to browse upon the branches of 
trees. There is an apparent difference 
in the length of the fore and hind 
legs; but the heads of the humerag 
and femur are on a level, and the great 
height of the fore^shoulder is caused 

• Seven— tbe irptcil nnmber of cervical Tertebia 
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by the length of the scapula, and the Bpinons proceeses. As 
its greatest enemy is the low-crouching lion, that usually 
Bprings upon its prey from behind, its eye is so placed on the 
side of the head, that it can see backward as well aa forward ; 



SJulttmq^a OiTOfft. 

and, aa the danger is from below, while its food is above, the 
sensitive tufts on the tips of its ekin-covered horiiB indicate, 
as it stalks among the trees, the presence of loaves overhead. 
It uses its short horns for defence by a sidelong sweep of the 
neck rather than by butting. Its chief reliance, however, ia 
on rapid and powerful kicka— snfBcient to break the skull of 
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Jiff, a 



Toagia itf a Giraffe. Camdopardiiit gir^a. Qltsflft. ,t 

lion. The long tongue 13 prehensile, and so flexible as to 
be flattened and rounded like a plate, or contracted to eat«r 
a quill. In mimicry it resembles the branchless trunks among 
■which it stalks and upon whose umbrella tops it feeds.* 

Boridee. — The Ox family comprises ruminants having 
horns and cloven feet. It may be tabulated according to the 
etmcture of the horns. 
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Bcny axn of Homi 

with ealli. which 
communicate through -I 
tha frontal sinut with I 
the noss Homaeurvs I 



rliatDi. xul On. 



ISK 



The Musk Ox, ho 
called from the 
flavor of its flesh, 
iobabita Arctic 
North America.* It 
feeds on grass and 
lichens. The horns 
widen at the base, 
80 as entirely to 
cover the crown of 
the head. 

Difference be- 
tween Herbivora 
and CanuTOra.| 
— A distingnishing 
feature of the Ruminants is the elevation of the heel, which 
compels the animal to walk upon its nails (the Gamelidie 
excepted). The Carnivora bring the entire toes to the ground, 

* The RMinimaiii hanlerB nlll attack tbla irritable animal nllb onl; a knife, nnd 
tnmlDK aronnd qnicker ttaan It can vhcel, stab It to datb, 

t A eompariwm ofFlip. 87. M, 17, 8J, will show that tht dlKrencCT In nieTOrioos 
paita of the ekeletoa are ttaoee o( relative the and adaptation raUier than of nomber. 



MAru motcMtta, 1 



TettAqfBerbivora. 
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and being thus anablc to outrun their victims, poancc npon 

tliem from concealment The Gamivora have incisors, 

_^ ^ canines, and molars, but 

many of the Herbivora 

lack upper incisors, and 

all, true canines, wbilo 

the surfaces of the 

molars are no longer 

trenchant, but ridged 

either longitudinally or 

transversely. 

BMOonqraone. The Domestic Ox 

_ evinces no trace of ita 

Fta.sa. . . ,, . , -i 

origin or that of its na- 
merous varieties. En- 
^ dowed by the Creator 
vrith inherent qualities 
adapting the genus to 
easy acclimalion, it ia 
everywhere found the 
companion of civilized man. There are in this country three 
noted breeds, each distinguished for peculiar excellencies.* 

tig. 10. 




The Short Horn, or Durham, from Durham county, England, 
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is pre-eminent for beef. The Jersey, from the iBland of 
Jersey, is nnriv&ledfor 
the quality, and the 
Ayrshire, from Ayr- 
shire, Scotland, for the 
quantity of it« milk. 

The Bison is the 
only bovine, except the 
Musk Ox, indige- 
nous to America.* 

Originally ranging in _ _ 

Agnlilrc 



K BUon and not a 
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tnmense licrds over tlio most of the Fuited States, it ia 
ow found only on the great plain between the Miaaissippi 
nd the Rocky Mountains and iafiistbecomingextinct The 
Id males sometimes weigh a ton, and thoogli so cumbrous 
^ s». ^° appearance, are 

very swift Tlicir 
horns are used for 
defence, and for tear- 
ing up roots and fur- 
rowing the snow in 
search of food. 
The Buffalo in- 
I habits the southeni 
part of Asia, and is 
B«,bmiu.,Baiaio. (liBtinguished by its 

enormous horns. Their baaea are of great strength, while 
their length exceeda four feet, with tips five feet apart. In 
order to use eveu the tamest Buffalo, a ring ia put in its nose. 
The traveler over the Campagna of Rome often sees these 
wild-looking animals employed in agricultural labor. 
■Off. ro. 



The Yah, or grunting ox, is found both wild and domesti- 
cated in Central Asia. Its characteristics are so modified by 
Bubjugation aa to produce many tame yarietiea. 
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Bo) ituttcus, Zeba. It. 

The Zebu is the beast of harden for the eaetem coast of 
Africa, the Indian Archipelago, and Southern Asia.* 

The Mountain Qoat is found on the higher slopes of the 
j^ gj Rocky Mountains, It has 

Bmal], jet black, ringed horns, 
and long white hair. 
The Chamois inhabits the 
I Alps, living in small flocks 
upon the giddy heights where 
the eye can hardly detect 
a standing-place. Springing 
diagonally down an almost per- 
pendicular rock and striking 
the face of the cliff three or 
foiir times with its feet, it will 
land securely at the desired 
point-t At a suspicious sound 
a flock will stand for an incredible time as qniet and fixed, 
apparently, as the rocks around them. A sentinel is always 
posted to give the signal of danger. 

* It it not ablroQ tboueli 11 bti« the dlatlncHve hump, [br tbe bison'* conBlate ot 
muKi™ that ranve the bead, whili^ the hamp ol the Zebn la compoeed of lit. 

t ThodKli chimols-buntliiE ftmong Ihe . 
peril. » that <d one Inxlince mther. poo. bt 
pnnDll, let (he occnpallau 1b io CucIdbIIiii 
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A, Ooreat, Oazella. J,, 

The Gazelle has aa elegant form ; black, roand, and thick 
horns; large, dark, and lustrons eyes;* and a swiftnesB so 
great that the greyhound cannot overtake it. 



A, tudUy Koodoo, ^'g. 



The Koodoo is characterized by its enrionsly twisted boms. 
It inhahits South Africa, and is exceedingly handsome and 
graceful. 
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The 6nu reaembles the horse, buffalo, and deer. It is, 
however, a boriiie Botelope.* 



A. anu,Qva. A- 

The Oryx, or Gemsbok, is sometimea called the Unicom, 
&s its straight horns, seen in profile, so exactly cover each 
other as to seem but one. It is t%g ge 

the only antelope that defends 
itself against the lion; receiv- 
ing its enemy on the point of 
its sharp horns, which serve as 
nataral bayonets. 

The Gmt, notwithstanding 
its diversity in form, color, ' 
shape of horns, and in fineness 
of hair— which in some species y 
approximates wool — possesses 
characteristica bringing it into | 
the unity of a genus. It is an 

indiscrimiuate feeder, thriving a ori«. uem-iwk. j,. 

opon many plants that are poisonous to other ruminants, and 

• Gnna Hve In herte, odeii mliliiK wilh ostrieheB, if'bnx. taiA gimtlea In one 
gmlDUH. When «lannedlti?y spring np.andwhlnktnatbelr long white tsllMior- 
nie one another tX rail epeed, pi<vln$-, ktchlng, und the htills flghlin!> and tnmblln^ 
down at ereiy shock. This Strang condnct has civen them the name of Wildebeests 
UDODg Ibc notch rettlen. Onus are eo titntd ihal at the first sight of a PtrangB 
obJeclUwy win setoff as If hair^crazynlth rear, bnt their cniiOHllT ROOD leads Ibemlo 
tetora to Inspeit It. ilioqgh at the ri»k of their lives. A hnnier, hy merelj tjlng a 
ndhudkerchlertolhemnEEleor hlsgnn, has thns enticed a heni within ninskct 
nage. He nrntt look oot, howerer. lent they ch«rge down upon him so «avageljr as 
in tncn to pat Llm to flight.— { Wmd.) 
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thus serree in the great creative scheme to diminisli veeds 
that Toold beoome excesaive io grazing districts.* It is the 
f^ gj cow of the Earopean 

peasantry, a pair 
often yielding half 
the support of a 
family. 

The Ibex differs 
from the Goat in 
having longer and 
recurved horns, with 
two 1 ongitudinal 
ridges instead of one^ 
f and tbeir transverse 
markings knotted. 
The Goat inhabits 



tDqmi Itac Ib«x. A- 

* n prelbra steep and BOlltarj pl>ce», leaping singly, or arm wben two a 
together, acroH frlgbtfnl cbaema, nnd iivtj» allgbdug tn concert at tbe deslio 
IT tiro meet In a narrow path, one w<U He donn and Uie other walk ir 
back.— OtMlimere Bbawle, kid glarne, morocco leather, goat'a-bidi wica, an 
fBDlaoB an Inxmiee dolTsd Ihtni tbeae bnmble but omM aiilinalB. 
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the lower stage of mouatain slopes, the GhamoiB the middle, 
and the Ibex the highest.' 

The Mountain Sheep, fonnd wild on the Bocky Mountain 
slopes, differs from the Ibex in having a convex forehead, 
horns directed backward, then spirally forward, and two 
kinds of hair, one being crimped. It feeds on grassy knollB 



(Mi monlSna, UanntBln Sbeep. ,',, 
HiUTonnded by craggy rocks, to which it retreats when 
attacked by wolves. Its boms sometimes grow eo long and 
curve so far forward and downward that it cannot graze on 
level ground. 

The Domestic Sheep exhibits no less than forty wH-'nofiriul 
varieties, and yet so shading into one another t 
doubtless originated from a common stock. f 

* The alory of tbe Hrei throwing itself from lofty preclplcea atri 
boms li considered i myth, thongh often reported bj tbe earlier Ni 

t The InllueDcs oT cllmsU Is remarbablj ebown la Ibo tendeoi 
breed to derelop nn iddltlonil p^ or boms irben tnnaremd fro 
A breed fOond In Syria bare (ails velgbing from Beventy-flre to a 
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chiBel-like incisors and cleft npper lip enable it to bite closer 
than the Ox, and thus procare sostenance where that animal 
gfg^ug, wonld starve. The 

Goat, in defending 
itself, rears upon its 
hiod legs, and comes 
down head first npon 
it« opponent with 
the weight of its 
body ; the Sheep runs 
forward and bntts 
with the combined 
force of its weight 

OtU aria, Sbeep. m,^ impetus. 

AatilooapridsB.— The Prong-horn Antelope is allied both 
to tin Antelope and the Goat. lilie the former, its horns 
conutin an osseonB core, but 
unlike it they are deciduous, 

and have a prong about mid- 
way. The hair on the body 
stands out straight, and, 
being hollow like a bird's 
feather, when bent will not I 
resume its form. 

Cervldae. — The Deer 
Family have solid, deciduous 
horna, which are caat an- 
nually, and at each renewal 
grow larger and more branch- < 
ing. Two cartilaginous ■ 
prominences first appear on - 
the forehead. These osaify 
and form the horns, which 
are still covered with velvety skin. Soon a ring of bone 

which the ehepherds unpport wllh ■ hoard set on wheels. In Angoli Is « »»rletT 
caHed the goltred aheep from Ite having- two lobet of M beneath the Ihroat, whhdi, 
like the hnmp of the OTOmedaiT, Berrs It tor tood during the dij Macon. 
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gathers aronnd the base of each horn, with passages for the 
arteries. These openings narrow, and gradually shut off the 
blood, that it may not by a sudden stoppage rush to the 
brain and prodnee apoplexy. The velvet, now deprived of 
its nourishment, soon withers and is mbbed off, leaving the 
white horn beneath. The Family is classified into Genera 
by the coiiformatioQ of the antlers : 



J Oernu anidiul^ ITapilt. 
r Camd CiprtOlu, Motbuck. 
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UoKba vuKUrim, MiatJtttr. 

The Moose, once abundant in the northern pariis of North 

America, is now becoming extinct. Its broad, palmat«d 

liff.m. 



Aim maidiii, Mooee. if, 
horns, weighing fifty to sixty pounds, are used in bending 
down boughs and ploughing up the snow. For defence, it 
relies upon rapid blows with its fore feet — a stroke of which 
will kill a wolf Its pace is a quick trot, the feet being lifted 
so as to pass over a ffence five feet high without apparent 
change of step. 
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The Reindeer* baa widely-spreading hoofs, aa a special pro- 
Tisioa for traTeliog on the snow ; while to give a eecnre hold 
j^j^ upon the crags, the 

toes of the closed foot 
ue firm and pointed. 
In summer, it snbsista 
upon Arctic shrnbs, 
and in winter npon 
moBS, which it detects 
nnder the snow by its 
keen smell, and digs 
np with the paJmated 
tips of its antlers-t 
■ The Wapiti, or 
American Elk, iden- 
-^ tical with the red deer 

or stag of Northern 
Europe, has lon^ 
branching,' conical 
boms, sometimes six 
feet apart at the tips. 
The Roebuck, 
marked bv its white 
haunches, is the small- 
est of the British deer. 
Its short, straight 
horns are divided into three branches. Unlike other deer, it 
pairs for life, and lives in faaiilies. 



* The Caribou ot North Amertcs Is now considered Identical with Ihe Belodeer 

of Lapland, and, It domeBtlcalad, woold donblleiw, In a few genentlona, ghow <i 

t Hsmei<»ed Ui a iledge, with onlf a coDar and ■ trace paselng between Ita lega, 
aod (rnldnl by a tingle rain attaclied to IM neck, the lUlndeer eaallf drawe Ite mas- 
ter orer the enow a hnndred mllee a day. It hae tNeD known to niD neailr 19 niUea 
Id an hmir and ISO Id 19 bonrr. To Uie Laplander. It Ib at once horee, cow, and 
■beep. Hi hom« inpply tools; Its bide and hair, Glolblng j and Its flesh and mtlk. 
ibod. Without It Lapland wodM be nninhabltable. The Inhatdtania reckon their 
wealth by tbeir reindeer, aa the Aimba do b; their camela. A rich Lapbnder owna 
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Ownti eoiinllus. "nctinct A- 
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The Virginia Deer is common id the United States. It 
diflera in size according to locahty, the Sonthero specimeus 
-^ 1^ being emaller.* Ita antlers bend 

forward, with varying prongs. 
The males while fighting some- 
times interlock their antlers, 
and, unable to release them- 
selves, perish miBembly. The 
spotted young are called Fawns, 
and may be easily domesticated. 
' The sagacity of the deer is shown 
': in taking to the water when 

ft-rw rirv<"*-«u.. Virgin!, d^r. .V ?"°!*^ 7?* f^'^^J '*? «^?^ 

height gmng it a footing, while 
they, compelled to swim, are comparatively helpless. 

The Fallow Deer, so called from its tawny brown color, is 
the domesticated species of the English parks. A large back 
takes the lead of the herd, and suffers none but a few &roritea 
to approach his regal presence. 



• The dMi la B arrest deBtToyer of ntttleanskse, catling them to piecMbrtUghUng 
apon tham with (til toar feet.— Its skin le tAnned by the Indlus bj ponBdlug in A 
lolntlai] ar Ita own bialns, and Is known aa " bnck-tklD." 
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The Mwk Deer of Thibet has no horns, the male hsTing 
two sharp projecting ^ ^ 

nppercanines. It fur- 
nishes the musk of 
commerce, which it 
secretes in a kind of 
pouch. 

HippopotamidsQ. 
The Hippopotamus at 
Africa is amphibioas, 
with horizantally-pro- 

jecting lower incisors uotduumtntAirirus, naBk^wt. Vi- 

and atroug vertical 

caninea A greedy feeder, it sinks to the bed of the sluggish 
stream, where it can remain eix or eight minntes, digs np a 
qoantity of aquatic vegetation, rises to the top, and, washing 



^ipopMmMamiMlAue, Hlppopotamna. iV 

the mass, devours it while leisnrely floating on the surface. It 
is exactly fitted to dredge the rivers and keep open the chan- 
nels, so apt to become filled with the luxuriant growth of 
that tropical region. 

Snides. — The Hog's sknll is adapted to rooting in the 
ground for food, the lower canines projecting nearly horizon- 
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tally, and by fHctiou npoa the upper being sharpeDed 30 aa 

g^ jjj_ to conatitute lurmidable 

weapons, 

I The Wild Boar of the 

Old World is the parent 

of the domestic varieties 

and of the wild hogs of 

the New. The Babi- 

rouasa, foond in Borneo, 

has its long upper canines 

recorved in a semicircle, 

stuB-triiog. ^^^g g^j.^j^g ^^ protect 

the eyes in rushing through the bushes. 

The Peccary at the New World represents the Wild Boar 
of the Old. There are but two species, the collared and the 
white-lipped — the former living in families,* and the latter in 



1^ KTofa, wild Boar. /g. 
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Stu AoMrcutsa, B&blronsBa Hog. ,^, 

herds which stretch ■"?■ "^■ 

ont for miles in their 
deatructiTO migra- 
tions. They resem- 
ble pigs, but have 
slender tusks capable 
of inflietiDg terrible 
wounds. 

Equldae. — The 
Horse family have a 

single hoof* to each ahus of s/^7t>um. a- 
foot, with meta- ^s- as- 
carpals elongated so 
ae to compel them 
to carry the heel 
(c) high op from 
the ground. Strictly 
herbivorous with up- 
per and lower incis- 
orSjthey Beemdesign- " 
ed to crop after the 
-MaXtfc* for^uaftw, Peccary. A- 

othen BncceeBlvBly take its place, eo that. If Bkillfollj managed by tile bni 
wbole DDinbec ma; be captnred. 

• The earlier foiell ipecles liad Hre, later onee ronr, and etill later three 
iDdkMlona ot two lappressed, called apllnC bouea, beion itlll leeii. 
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rtt-o*. 



01, and in their turn to be followed by the narrow-jawed ebeep 

with the cleft upper lip, enabling it to nibble where neither 

of the others conid 

f^g j„ thrust its wide 

month. 

The Horse has 
been 8o diversified 
by domestication 
as to defy all at- 
tempts to trace ita 
origin.* It is 
adapted to con- 
stant movement 
by having a simple 
stomach without a 
£guut eabaaai. Hone. gall bladder which 
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pennitB nnintemipted -"to- «». 

digestion. Changing iie 
cost of hair to suit the 
season, it ie easily accli- 
mated ; in tropical re- 
gions the hairremaining 
short and Bparse, in 
colder, lengthening to 
three or fonr inches and 
thickening so as to be- 
come almost woolly. , 

The Ass is generally - 
employed by the peasan- ' ^ ^ ™,.. . 

try througnont the East 

Feeding upon coarser herbage than the horse, and being 
more patient under abuse, it is better adapted to be the slave 
of the poor. * 

The Zebra is the most elegant of qnadmpeds, bnt all 
attempts to domesticate it have felled. 



Egtivi libra, it. 
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Rhinoolnii unicomii. Oae-homed Rhinoceros, Indll. A> 

Bhlnooerotidaa.*— The Rhiiioceros, paradoxical as it may 

leem, possesses a skeleton more nearly allied to the horse 

tlian any other hoofed 

^' quadmped. It has a 

hard, naked, rough skin, 

laid in large folds, and 

so elastic that a hallet 

or Bpear - hole imme- 

I d i a t e 1 y closes, thna 

stanching the wound. 

£Airu)i^nw Mcomtt. Two-bomed Rbinoeeroe. The born is composed 



AMca. i^. 



of agglntinized hairs, 
and, being attached 

> CloBol; anted to the rbt- 

Docenu in ntnrtnre Ix tbe 

Hynz. Uie only RenaB of me 

orier Hyncoldea. Tbe Da- 

amu, iD Ita nriooa spedet, 

._ Ib s rabbit-like anlnul Itmnd 

'. In Syria, Hozamblqae, toA 

'- Sontliem AIHca. A tiintd 

creatara, it bldee lt«eU In the 

cleRs of tbe rocke, and it, 

dooWlew, the Coney of itaXf- 

tore (Praverba xxi, 30). 
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onlj to the skin, is movable ; when, however, the animal is 
enraged, it becomes fixed as though a part of the bone itsel£ 
Individnals attain the weight of 6000 ponnds. 



T<^ru» UcHor, Indlaii ArcMpelago. i^ 

TaplrldsB. — The Tapir links the artiodactyls and perisso- 
dactylB, its fore feet having four toes and its bind feet 
three. Flight being its j,^ ^ 

only means of defence, 
the head, covered with 
hard skin and shaped like 
a conical wedge, is adapt- 
ed for boring through 
tangled brushwood. The 
uniform black color of 
the South American Ta- 
pir is in strikbg contrast 
to the white back of the 

Indian. Taj/inu amerltOiau. Ji. 



ORDER PROBOSCIDEA. 

Elephantidje.— The Elephant is the largest of living 
quadrupeds, attaining eight to ten feet in height and 10,000 
pounds in weight. It roams the forest in herds of twenty or 
more, and is supposed to live over one hundred years. Un- 
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like the Horse, it has the metacarpal bonee shorb- 
ffg jgg_ eued, 80 that the 

heel (c) is brought 
near the ground. 
The two up pel 
inciaors are pro- 
longed into tueks, 
which serve for 
defence and for 
ploughing ap the 
ground to obtain 
succulent roo ts. 
The DOse is length- 
ened into a probos- 

teiniDg several thousand muscles, which permit every 
ooQceivable motion; while a mobile lip at the end is delicate 
enough to pick up a grain of wheat. This enables the 
Elephant to reach its food, which it sia tn 

ooold not do with its mouth, on 



StMon qf ElepAanei IruaJt. 



account of its short neck and huge tuaka. Water ia also 
drawn info the tnink by suction, and then, the end being 
inserted into the mouth, discharged down iiie throat The 
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Asiatic species ia alone tamed at the present day.* It haa a 
concave forehead, 

amall ears, and the ^^- "^ 

enamel of the teeth 
arranged in trans- 
verse bands. * The 
African species has 
a conTex forehead, 
enormoas ears, and 
the enamel of the 
teeth lozenge- 
shaped. Both se^es 
hare tnsks, the < 
male's -often being I 
eight feet long and I 
weighing a hundred 

pounds. ^- '"<'i<=™- Asiatic Elephant 

* Tta IntaHIgsnce la •ometioiM (Imoat bnman. It can be taniAltotoTStoiMirall, 
Hd to pile log* uDlfarmlT. ronia^ Ihem op u IncHned plane. It Is even ealrnated 
Willi Ibeeareafj(ninEc|iliaran—Uia huge Danie being larinh tn Iti attentlotiB, and 
wben Hi charpt crawln Iketween Ila legf. moTtng nltb tbe ntmoft canllon, and, with 
Hi tniDk, otrehiDr lining the child oat of Hie way. Tannant, in bit work on Cglmi 
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ORDER SIRENIA. 

TrioheohldsB.— The Manatee, or Sea Cow of the Florida 

coast, has, like the elephaut, a short neck, deoBe bones, and 

the nostril in the end of the snout. It has no hind limbs, 

lig. lan. 



TrieKteluu mimStui, Haiiatee. ft. 

and its fore limbs are flippers, with vestiges of nails on the 
edges, enabling it to crawl on the shore. It feeds upon 
aquatic plants, whence it is styled an " herbivorous whale." 

ORDER CETACEA. 

General Characteristics.— The Cetaceans are ewim- 
ming, carnivorous mammals. They have nostrils on the top 

uys: "OnfleTenlnjcmr hone manifested DUMrineps at a »oim(t wtalch appmBC^M 
ne while we were lr«vellng In thp thick Jnnple. A tarn in the road booh bronchi netb 
> tame elephant. wKhont an itlendant. It waa carrying a heavy timber which II hud 
balnncBdacrmtlHtnaka.bnt the path being narrow. It Baa forced to bend lie head 
■0 M to let the beam paaa endways. The eiertton and Inconvenience led It to rj 
TJnnphl Urmph ! In ■ dlaaatlBfled tone, and It was th!e eonnd which hart alarmed my 
bone. The elephant, on seeing na halt, atopped, reconnnltered na for a moment, 
llnngdown the timber, and forced Itself back Into the bmBh wood lo tft oe paaa, Aa 
my borBe«tlll hesitated, the ugaclone creaflirepTeetied ntlll further one aide, repeating 
lt» cry of Urmph I In an enconrairinR tone, as If biddine ob come on. Finally my 
horae did ao tremhTlngly, and when we were by, tbe elephant came ODt, Hfl«d thv 
timber, balanced It oti Ita taaka, and reaumed Ita manh, aoartln); dlaconteDledly M 

fceflw*." 
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of the head ; fore-limba, which, like the human arm, conslft 
of a shoulder-blade, humerus, radius, ulna, and five fingers; 
A t^l, horizontally flattened and fluked ; and do hind limbs. 
They are subdivided into Euniliee, aooording to the presence 
or absence of teeth : 

CETACEA. ^ " • uiwmjiw. ntt-nrtim. Srw-maU. 

i •• WAMTim. BtlBDldK, iVU mok. 

BelphiuidGS. — The Common Forp&ise frequenta the 

mouths of rivers, often Teuturing Bome distance up stream in 

_ pursuit of herrinz and 

other migratory fish.* 

The Delphinua delpkis 

I iathoDolphinf of Grecian 

'■ mythology. 

^ The Seltiga of the north- 

; era Atlantic coaat is re- 

»<««a«™»fl«i,, Common Porpoiw. /,. markable wheu mature for 

the clear whits hue of its 

skin, though when young it is black. 

The Narwhal, or unicorn, has one of its npper canines 
developed into a straight, spiraUy-twisted pole of ivory, seven 
to ten feet long.J 



• llfreqneDtTy eomee tolhoeoi*ceoftliew»iertobre»the,whe«lt( 
irlaka ibont, pmantlng ui ippeuance irhkh bu glTen it ttie n 
PnfflngPig. 

t Tills is commoD to all geai, Imt should not be confaonded with the 
nllora, which In djlng dtepl*7B *]1 the colore of the rainbow— Um latb 
coryphBne, a troe ecaly Aeh. 

t Thie formldBbla weapon bu been forced throngb the ildeg of k wh 
dD be aged only UI meuie of defence or of pkraghiug Dp the mnd tot 
mimwP feedB mainly upon Hoft BheU'lUi. 
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NarvhaL rtii- 

BMsnicUe. — The Greenland Wkale, being the one moet 
sought bj whalemen, is known aa the Eight Whale. Ita 
hnge month is cleft to the deptii of twenty feet, with a 
brwidth of six or eight* The npper jaw, instead of 
teeth, has slabs of whalebone (baleen) hanging &eely, aboat 
an inch apart These are often ^ j^ 

1800 in number and the longest 
ten feet in length ; the onter edges 
being smooth and aolid, the inner I 
fringed with fibres. In feeding, 
the whale moves rapidly forward 
near the surface of the water, not 
with open mouth, hut with its 
lower lip dropped over, leaving the baleen exposed. The 
water rushes in, carrying myriads of minute animals. The 
great tongue being then raised and the lower lip lifted, the 
water is strained oat through the baleen, and discharged at 
the aides of the mouth in torrents,| while the food remains, 
to be swallowed at leisure. 



t Ckitt abte-rvBrt nuintalD that the whale tn brealhlng never rponta waMr from 
Iha DoMrila «i the ordloar? ptctnrea reprment WbeD II rtua to the anrhce, a Hoot 
er more of waler otst ibe bead la blomi ana; br the brealb eacaplng rrom (be tnof*. 
TUi la IbUawed b; Iba vaal bodf of air sipelled, aiircbaiscd with molaCnre hoi (Kia 
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The veias being destitute of valves, this huge animal 
bleeds to death from the single thrust of a lance, and in its 
last struggles, if the longB are pierced, blood is forced oat 
with the breath. 

The whale has a reserve system of blood-vessels. Ae fast 
as the venous blood returns and flows into a waste reservoir, 
a portion of the extra arterial blood passes into the circnla- 
_ „ tion, and thus it can 

remam nnaer water 
for an hour. Being 
un air-breathing ani- 
mal, it must come 
quickly to the sur- 
face; hence its tail* 
is flattened horizon- 
tally instead of verti- 
cally, that a rapid 
„..,„. stroke may throw np 

Botena miw«c*(u», ffight Whale, rfj. .,,-,■',. ,- 

the head. Its skm 
coDsists of interlaced fibres, among which the t&t is diffused 
to the depth, in some instances, of two feet,f forming the 
"blubber." A wise Creator adapted this thick, non- 
conducting, India-rubber-like coating to withstand the 
tremendous pressure of the water J and to protect the body 
ftom the freezing cold. § 

To keep the water out of the lungs when diving, the blow- 
holes are provided with valves that, like a cork in a bottle 
close more firmly the greater the pressure outside. 

the luDgi, wbtcb. cooling, changeB to vapor, and tD its clnllng descent reBemblea » 
Phower of spray- 

• The tail hav olten an area of IDO eqnare feet, l« exceedingly fleilblB, and ao 
ftrong thai (he whale fan spring clear oat of the water " like little fieb leaping Into 
the air after flie*," &1Uag again to tlie eea vith a craah Ibat ia heaid for mUen. 

t In olher anlmale, as the boc-, the fat Ilea between the eUa and tbe mnade*. 

% Tbflwbale often defFsnde to the depth of a mile, where, according toScoreebj, 
tbepreesarenpon Itle eqnal to 900,000 Cone, and wood beoomee so wateraoaked M 
not to riia again. 
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Riyseteridae. — The ^erm Whale is found in deep water 
in all tropical reirioDS. _ 

Ti. U U 1 J ■ JV. MB- 

it has no baleen, and is 

distrngaished by forty 

or fifty conical teeth in 

the lower jaw, which fit j 

into cavities in the np- ' 

per ; and by a singnlar- 

ly-abrapt snont with 

b1ow>holes in front. An 

immense cavity in the 

head is filled with cells SkiMqfa^termKlnb.FhyaUirmacroasABu,. 

containing an oil which 

hardens into spermaceti. Ambergris is found in the intes- 
tines in mnsses of thirty or forty poTinds.* The food of the 
Sperm Whale ia mainly a moUuscan animal called Sqnid. To 
procure this, it is said to descend into the water with its 
immense lower jaw hanging down perpendicularly. When 
a sufficient uumber, attracted by the glistening color of the 
teeth, are collected in the mouth, the treacherous jaw eloeea 
and the precious morsels are swallowed. 

OHDER CHEIROPTERA. 

General Characteristics.— The Bats are true flying 
mammals, the body of a beast being adapted to the life of a 
bird. The great change is a prolongation of the fingers, 
to sustain a semi-trant^parent membrane used as a wing. 
The thumb is left free and armed with a strong claw, en- 
abling the bat to climb walls and to suspend itself, its 
favorite position when at rest Its molars bristle with points 
for crushing its insect food. Its ilight is that of a bird, 
though fluttering and lacking ease of movement. On the 
gronnd it can only drag itself along by its hooked thumb- 

• ThtB (nbaunu la veiy Tstaable, ■■ It Ytta Iha proptrtr of it™ii){l!ienlng olber 
pSTflimn. It la thongbt lo be > product of dlB«H, as it la ofteueat foond in 
dekly-loDkiiig whiln. 



BUBKIKODOM TEBTEBKA.TA. 

rtg. m. 



nails. During the day it hides in cavee, lofts, etc, and Ten- 
tares ont only with the twilight. Its eye is small and appar- 
ently of little Bervioe, as it flits among bnshes and intricate 



0tc^y»)l'4 nj/etlTii. Oeofftey'i Bst 
passages when blinded.* Associated with ideas of gloom, it 
inspires universal dread, yet it renders great serrice by 
devouring noxious insects. To capture these, it curves for- 

• TbI* luu led f«me ZoologlBta to Iblnk tluil It bag a alitb tmn. It 1« probtblT 
int, bowcrer. to it# eTtnordlnirj delJcac; oT toncb.— Th« cry ot a bat In ao abrlll 
Ibat manr pcnona' can cannot detect It, and Homer (Od jim j M, 6) compares It to 
tbacrle* of sboitf.— The bat la freqDeDIlj iuftated wllh Uie common bed.biig(CIni0 
tMdilartiM). aod lUa Ikct our aniwar tlio quattloii of ths dsapalrinji hooaewUia, 
" Wbere can tbe bngi come boa t" 
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ward that part of the membrane expanded between the hind 
legs and tail, to serve as a skim-net Its flight is nneertain 
and awkward, as ever and anon it dives downward, making 
complete eomersaults in its effort to take the " catch " ftom 
the net There are over 30 genera and 300 species — 20 at 
least being indigenous to North America. The families of 
the order are as follows : 
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Fh7UOBtomida9. — The Vampire of South America has, 
instead of a stomach, a long poncb for the reception of ita 



^tOatliaia ipietnm, Viaapln. f 
food, which reqnireB little digestion. Its teeth make a triple 
pnnctm^, tluiingh which it sucks the blood of it« victim till 
gorged. The bite, however, is rarely serioas.* 

Bhinolophidee.— The Horge-shoe B&ta have large nose- 
appendages, consisting of skin cnriously folded, perhaps as 
an extra organ of touch. The Puff Bat diminishes its spe- 

■ Most eiipgerated itorlsB li«re been reporwa by tmyelera, «« th»l Che Timplra, 
wlnirinK »■ rtknl Illtrbt in Uie dwkne»B, polaes llselr orer the eipoMd toe of id 
Iscanttcms rlecper, and pelDleBBl; sitncte bla life-blood, *ll U» while by g«it)< Ita- 
nlng Isdndug a deeper ^ 



00 
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oiflc grsfity by blowing air beneath the cuticle through 

openiogB Ja the cbeek-pouches until the creature looke like 

"a mere ball with head and limbe artificially attached." The 

Oreat-eared Bat baa ears nearly &a long as its body, folding 

them up when it sleeps. Their large development compen- 

^^ ^^^ sates for the smallneBS of the eyes ; 

the diminutire size of which has 

given rise to the saying " Blind as a 

bat" 




Xitaderma/roni, Greit-elred bat. Fiipa-aOa aOulOlai, Little brown bat. 

Tespertilionidae.— The Common Bats are fotind in every 
part of the world. The Little Brown Bat frequents the 
haunts of man and 
is e^cially service- 
able by destroying 
mosquitoes, while It 
is said that it will 
devour 40 fiies at a 
meal. With the 
failure of food in 
the fall, it hides 
"iBway to hibernate, 
f when its respiration 
' sinks from 300 to 30 
per minute. 

NoctillonidEB. — 
The Noetilios of 

SoeCItu fejKtrtnw, Hsre-Hpped but, SoUtb America are 

repulsire from their cleft upper lip. Some have the hinder 
thumb placed at a distance from the rest of the toes and op- 
posable to them, like the Quadrumana. 
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nai^M tduOs, Flying Foi, J»TS. 

PtaropodidsB.— The Wing-footed Bate are adapted to a 
vegetable diet. There are no pointe on their molars, and the 
I^loric, or digeative end of their stomach, is lengthened to 
correspond to their fruit-eating habits. The Flying Fox—eo 
called from the shape of its head — is no larger than a aqnir- 
rel, bnt is five feet across the wings. It receives its specifio 
name becsnee its flesh is eaten.* 

ORDER INSECTIVORA. 

General Characteristics. — The members of this order 
are insect-eating, and have teeth studded with points for 
crushing the hard integuments of their prey. They are 
plantigrade, with a tendency to an underground life. Those 
inhabiting cold countries hibernate, as their food fails them 
during the winter. 

■ Hnndisda Brs wimetlme* ftrand Buepended by tbeir hind cla»B to the llmlw of 
tne*. prensDtliig tbe appeanuee of ancoiniiion)]' lire^ (Tult. If killed, tfaoy *tlll 
mn^n hangrlne. Tbey commit ereat depredaUone ou orcharda, and lo Jbt» tbe 
DttlTeB protect tbelr (reea b; bamboo baekcta. 
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BODT COVEBBS 



OaleoplthecidsB. — The Ka- 
hung* has a bat-like membrane 
clothed with hair, Berving as a 
parachute to support it in a de- 
scending leap from tree to tree, 
sometimes for 100 yards. It is 
noctnmal and sleeps suspended 
by the hind legs. 
», T alp idee. — The Moles are 

adapted to a subterranean life by 
having small eyes hidden in the fur, though capable of being 
brought forward for use; acute hearing and smell; Telyet- 
Uke ftar inserted vertically, so as to lie smoothly in any 




ShUUm 1^ a Mol*. 



direction ; shovel-sbaped paws, with sharp, stout nails turned 
outwardly for throwing the earth backward ; and cylindrical 
bodice for moving rapidly through their tunnels. The Com- 
mon Mole, contrary to its specific name, lives upon land, 
often, in its pursuit of worms and insects, burrowing a 

■ The Eabong teeaa to be ■ tnnsltloni] aninul, UnUnK dimrent orden. The 
tenertc Tume, meBnlng CBl-monkeT, Indlcales this pecnlliilt;. Ita membrans allln 
It to the Cbelroplen ; \u teetb to the InsecUTon ; *nd lis cnuloin uid reprodnctire 
oigana to tbe tJottdnimuuL 
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gallery a hundred feet long in a single night Strictly 

csmiToroos, it ia ex- JV- w. 

ceedingly naeftil, and 

should be protected by 

every cultivator of the 

soil. The Star-noaed . 

Mole burrows ia moist j 

places to form chambers ; 

for rearing its young.* 

Soreoidee. — The 
Shrew's foot is not formed 
for digging, indicating its 

habit of living above *aiq» a«««l<«., common Mole. J. 

ground. It has a long, movable snout, and bristly tail.f 



Snvx tAomptdnl. Tbompsou'a Shrew. 1. 

' Thli tptdet [■ freqnenUT fonnd tn raid-winter wlUi Ite Ull ewollen with lU 
protahlr to be «baar1>ad >■ food dniine it? panlsl hibernation. 

t Call and ckifl* often kill them, mEelaklng tbem tor mice ; but od teoauit Iri 
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ChrysochloridEB.— The Ooldm Mole haa short legs, a 
chunky body, aod only three toes on the fore feet Its for 
shines with liclL metallic tints of variable hnes. 



CkryMclUMt aaritu. Qolden Mole, Africa, t. 

Eiinaceidas. — The Hedgehog is not found in America. 

Mingled with its hair are prickly spines (quills) pinned through 

j^ j^ the skin from the inside, 

and retained by the head. 

They are so bent that when 

the animal rolls itself into a 

ball, tbey project in every 

y^ direction — a cbeval-de- 

~^ frise which baffles the dog 

^iB«eiiMourttu«,LoiH[*»rodHed|[eiiog. A. and the fox. If a pool is 

near, however, the latter will sometimes tumble the curled- 

ficeedlutfl; pURiucloiu, ind 
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np heOgehog into the water; when the frightened animal, 
unrolling itself for an inetant, will be caught by its crafty 
enemy before it can close up again. 

ORDER RODENTIA. 
General Cliaracteristics. — The Rodents (gnawers) lack 

canine teeth, but have two upper and lower incisors fitted to 

gnaw hark, roots, woody stems, 

nuts, etc. These are long, slightly 

curved, ehiael-edged, and deeply 

rooted in the jaw. Friction upon 

each other and constant growth at 

the base keep the edges sharp.* 

Tlio molars are generally ridged 

transversely and the lower jaw 

moves backward and forward to stuu^aBodmi. 

aid in mastication. Most of the order have clavicles, and 

hence rotary motion of the fore paws, between which thoy 

hold their food while gnawing. 



Ilff. 165. 



MOI.AB TEETH 



Clvyds. Oiitan Pig. 



Jaoulidse. — Jumping Mice are remarkable for their cheek- 
poaches and long, zigzag leaps. There is bnt a single species 
in North America. 



I, and thv vnlched MilDut 
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JacUui Auitwrdut, Jumplnti Monu. t- 

MnridsB. — The Common Hats and Micebave uaked irnla; 
five toes on the hind feet ; and fonr on the front, vith a sort 
of wart representing a thnmb. The Meadow Mouse ia 
noticeable for the winding, shallow paths it traces among the 



Antedta Tiparia. Ueadow Uoora. ]. 

grass leading to its nest. The Deer Mouse dwells in tiie 

woods and fields in summer, and in granaries in winter. The 

tig. as. 



Bt^perintj/i leuc6pia, Doc:, or WMto-fooUd Mtnue. |. 
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Honse Klotiso and the "?- "*■ 

House Rat {3f, decu' 

maniis), originally 

from Central Asia, are 

uow found, through 

tranaportatioQ by 

ships, ill every part of 

the world.* Therafs 

tail \s prehensile and 

can be used as a 

" hand, a balance, or j^^ muxBitu common Xoi 

a projecting epring." 

The Musk Rat livea ^ "^ 

on the river bank and 

in the water, using 

ita vertically-flattened 

tail for scniling. Ita 

home is constructed 

of reeds, with one ■. 

entrance above' and 

another below the 

surface of the 

water, 

Q^omyidEB. — The 
Pouclied Gopher is so 
called from itacnrioae, 
hair-lined cheek- 
ponches. Theaeopcn 
externally, and are 
used for carrying out 
sand from its burrow 
and for taking iu 
food. 

* Thejrare eiceediBgtjdeanlyaDd.la limited Damborii.iieeni] (br Ui«ir scavenjcer 
work BDil deBtrnctlon of Innect Teimln. When food M\» Iher n1<;^ta In compBnies 

rivers. Tfaej UAe with (hem the i.ld iiid iTiHrm, anil Dr. PrDDklln UBCrU that he 
ODce Mw * rat leading a bUud comrade by ■ twig giusped in lu monUL 



.rUfl-ilietUeiv, Musk Rat i. 



Ottmyi ftwrmrlM. Poiiiliral GuphiT. 
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CastoridsB. — The Beaver was once abundant in North 

America, but it retires before civilization, and ia fast becom- 
ing extinct in this country aa in Europe. Its ecaly tail and 
webbed hind feet enable it to swim with great ease. The 
enamel of its incisors is very hard.* It ia noted for its inge- 
nuity in building its habitations.! 

• The Indlsos, before the iDtrodDCtlon oriron amoiiK Uieiii,iTere acciiBtomed to 
nee these u chiselB Ibr working wooi) and bom. A tame besver vlll take an apple 
In Its fOrepavB, aod, by deittoorl; turalDg and pieeeluc It against Its Indaors, para 
It M Teadllr nx If the nork had been done wllb a knife.— ( Wood.) 

t If the place choaen la by staenaDt watet, the beater at once commencee build- 
Ins on the bank. wilhloTCr entrances from (he vttter; but, Irltlfarunnlngetrani, 
a brgs company combine to balld a dam In order to keep the water at the same 
IcvcL Going np stream tbey gnaiv oB^treea orra to ten or more inches la diameter. 
Theeo tbey float down to the spot selected, and, laying Ibem crosswliie, fill la tho 
interstices with mod and stone, whlcb tbey carry between tbebr lOtepawa and cUn. 
When tho water U high cnonRh to prevent ffweilng to the bottom In winter, they 
reparato Into email Bunilles, and bnltd their honsca against the dam or the adjolnloe 
bank. The entrance I9 beneath the water, and the Tanlted roof 1e won plastered with 
a (hick coot of earth, to protect agalnet the WoiTerine. When they dlTo tbey alwaye 
slap with (heir till, r.nd alao when npon the tops of th<dr bonses Inspecting them, or 
about their work. This has elvcn rise to the abanrd Idea of thdi oelng It for a 
tniwel to plaeur tbeir buildings, and as a bod to carry the mortar they are said (o 
prep.irB —They lay np (bod fur winter by sinklntf loga and baik near their hoDsei; 
but hi tujiiucr lecd upou crass, Irulto and roota. 
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SciuridsB. — The Sqnirrels have claviclea, and hence na 
their fore feet ae hands. , -^ ^^ 

Their bushy tail aids 
them ia leaping, the 
hairs spreading out and 
breaking their fall. They 
provide for winter by 
hiding nuts, which they 
skillfully cut from the 
stock. In the coldest 
weather they remaia in 
their nests in s semi- 
torpid state, but with 

the first mild day are *'«™' n^™, SonOiem foi sqnirreL i. 
gamboling among the Mg. m. 

trees or skipping along 
the fences. 

The Soulhern Fhx 
Squirrel has the ears and 
nose white, the Western , 
dark or black ; while the | 
body is gray, black, mot- 
tled, russet, or orange. ' 
The Gray Squirrel is the l 
most abundant in New ; 
England and the Middle | 
States, the black variety f 
prevailing in Western * 
New York.* lYie Flying 
iSywiVrei has an extension 

• Congregating in great nnm- 
here. th»r Tentnre Into nnknowD . 
regione In an undeTiiitlDg conne, ' 
BWlmming bro»d livere (not -'" 
in? over on a piece of tai. ™ ,, 
(Uwilonelj retoled), sweeping t 
ttirODgh fields and foreala, lill, the 9 
Impeiioni hut InBcratabla Ingtlnct 

wtlBfled, Ihey scalUir and Ond SdOrui carvUntmit, 

^•oni.t». Qraj ajnirreL Black raiialj of Gray, 
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Pterimy vobiedla. Flying Sqnlrrel. 1. 

of the skla of tbe flank between the fore and the hind legs, 
which, with the flattened tail, forms a parachute toeaetaia 
it in leaping from tree to tree.* There is probably but one 
species in North America, differing in color and size accord- 
ing to locality. The Cltipmunk, or Striped- Squirrel, has 
cheek-pouches opening internally outside the teeth, capable 



UBiOat itri/Uiu, Chlpmimk. j. 

• It in Dot^fU. since the eqnlml cuinot propel Itaeir in tbe sir, nor even nie- 
teln llMlfat tbe wrao height. The flret tmpnlee bstng (tven by Its powerful hind 
le^. it descend e ohMgnelj, and Jn^t bofbre reaching the point aimed at, bj an npvBrd 
morement oribe tall and the [mpetae of Its Tdoclly, BBCendB a Bhort dlelaiiM, and 
tline aliirhta dnt upon Us four l^eL 

t In Iowa, Minn., Wis., and northeni TH.. this Eqnirrel te popniarlj known as tbe 
flnpher. The true nnlmal of thia name in alYen on p. OT. The fBrmer le sometimes 
destmetlTe to cropn In new dlntrlctx, bnt a few palls of water win drive II ont of its 
BhnPow haiTOir ; while It fnlly recompenses all Itsdatoage bj destroTtug mica and 
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of carrjing away four or five large acorn's at'a'tfme. ^he' 

Striped Prairie Squirrel is beau- \ •-•jiis.a^' '""-•' ''-^ • 

tifully marked by tbirteea Btripee 

OD a ground of reddish-brown. 

It is a vestem burrowing species 

The Prairie Dog is found ou the 

prairies west of the MississIppL 

It has a short, puppy-like yelp, 

accompanied with a quick jerk of 

the tail. It digs a barrow, de- ^ 

ecending at an angle of forty < 

degrees, and having a bed of dried 

grass at the end.* These are 

often placed close together, form- '• 

ing a dog-town reaching for 

miles. The animal bos a curious o^iOmf tu^nteuhmt, 

habit of standing erect on the PriWeDog. j. 

little mound at the month of its hole, watching intently, and 

st the first alarm tumbling down into ite burrow. 
H7StricideB. — The Porcupine of North America has its 

back, sides, and twl covered with spines three to five inches 
~j jgj, long. These are barbed with 

numerous reveraed hooks or 
prickles, which are easily de- 
tached, and, once embedded in 
the flesh, work deeper and 
deeper.f 

Cavlidse.— The Guinea Pig, 
originally from South America, 

^,rtto«4rtate,PorcapiDe,Enrope^. jg domesticated in all parts of 

the world. Though exceedingly quarrelsome with its fellows, 

it is gentle toward other animals. 

• RiHlearukes and barronlnfi owl^ are often fband sbarliiK Its home, being 
IdlGTBted b; ths rtefatfti] owner ttom neceeslty. 

t None of the apeclea HUi Uirow Uielr qnme, thoajth all can orecl them by mean* 
of powerftal f nbcntaneooB nraeclee. When atlacked the Porcnplne, Kbe the Hedee- 
bop. rone Itself partiillr Into ■ ball, and, brandlehin; ite lail, fitande read; fnr tbe 
oni<l'iDi:til. The aaealliint, wllh noee. ILps.iaws, nad tongne filled with the treacIieF- 
ona buba, (oon retreata nitb a boirl ofpolii. 
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n/iK: Leporidse. — Tbe 

HaroB are diBtingiiisbed 
bj two email teeth behind 
the chisel-like upj)cr in- 
cisors. Flight being their 
I only means of escape, 
I tjieir cars are peculiarly 
f oidapted to cntcli tiio 
faintest mstle and their 
eyes to look easily in 
every direction. When 
alarmed, they stamp with 
^ , their feet, as if to give 

notice of danger; and, 
with seeming conscioasness of their mimicry, often merely 
squat behind a clod, and, suffering their pnrsoers to run over 
them, quickly start ofi in a contrary direction. Tbey gen- 
erally lie concealed dttriug the day, and venture forth only 
at night, seeking their food of grass, roots and tender bnds. 
In Europe tbey are hnnt«d with dogs, the greyhound being 
kept almost exclusively for their pursuit. 

The Northern Hare has in summer a tint of reddish- 
brown, and in winter an impnie white. It never burrows, 

r\g- tri. ng. m. 



hut makes a "form" of grass, 
ete., in which it crouches, its 
" ears laid along its hack, and 
trusting to ita mimicry for concealment. It is a timid 



_ , „ etc., in which it crouches, its 

inieu omo^titaut. Northern Hare. J,. ■,■■,■, ..,■.. 

ears laid along ita back, ""•* 



Id tills coontrj, aa there U 
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creatare, loving the recesBea of the thickest woods. It runs 
with great speed, and has been known to clear over twenty 
feet at a single bound. It is very fierce, however, and when 
overtaken will scratch and bite severely. The Gray Rabbit 

Stg. OS. 



Lepui eoBBUi, Jactuee Babbit or Hnre. ^. 

does not change its far in the winter to so decided a white as 
the Northern Hare, or White Rabbit, as it is often called. 
Never making bnrrows itself, when pnrBued it will take 
refngo in those of other animals. The Lepus callotts of 
Texas and Mesico is remarkable only far its big ears. 
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ORDER EDENTATA. 



General Characteristics.— The Edentates (toothleBs) 
Bre related only negatively by being destitute of incisors. 
Different members of the order being herbivorous, insectivor- 
ous, carnivorous, ee well as omnivorous, no tabulation is 
given. 

MyrmecophagidaB. — The Oiant Ant-eater of South 
America has toothless jaws a foot long. It can open its 



Hyrmecophigai'^tlUa, Giant AnC-encer. 

mouth, however, only far enough to thrust forth its long, 
worm-like tongue.* This is covered by a viscid saliva, and 
can be dart«d hither and thither with lightning-like rapidity. 
With its fore feet, armed with powerful nails, it tears open an 
ant-hill, when the t>ewildered inmates rush out, and, stick- 
ing to its tongue, are rapidly swept into its mouth. When 
sleeping, it wraps itself in its large, bushy tail, presenting 
the appearance of a heap of dried grass, and thus escapes the 
notice of its enemies. Attacked, it rises, bear-like, upon its 
hind feet and clasps its enemy, its strong claws being a match 
for the Jaguar. It is, however, quite inoffensive, and rarely 
uses its great strength, even in its own defence. 

• Tbongb Uie nnlnul is « 
toDgD« can be Uinut oat 
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BradypodldsB.— The Sloth,* of which there are two 

varieties — the two-toed ^_ „j_ 

and three-toed — is also 

peculiar to South Amer- 

icx The latter species, ^ 

called the Ai, from : 

its cry, lives on the « 

under side of the 

branches of trees, even j 

sleeping suspeaded > 

back downward. Cling- ' ^_, 

ing to a limb with ita -B^ft"" <'^**^f '^. ai o' Ti-^e-ioed sioih. a. 

short hind legs, it draws in other booghs with its long fore 

strip off the 
leaves for food. 
Dasypodi- 
das.— The Ar- 
madilloa were so 
called by the 
Spaniards from 
their " coat of 
mail." This 
i bony armor con- 
sists of aggluti- 
nated hairs. 
The middle is 
divided into 
bands, to give 
freedom of mo- 
tion. The ani- 
mal's snout is 
/)itil^l>m«neln<Au,NIi]»buideaAimld!lk>. i. 

■ CnilerHld nriUs bmllr, "Nature seems la have amneed bereelr tn prodnclnic 
•omethlnfi Imperfecl and grote^qne." Hielr tore legi are bo much lar^r tbao Uieir 
b^d ones that when they try to walk on Ihe j^aad tbey have to drag (hemselTeB 
along on tbelr knee*, and tbej Beem awkward enoogb ; bat wbeD movlnf' on ttae 
ftmsl ireea they are peen to be Id barmony witb tbelr Intended lite. In avoiding 
ponnlt Ihey tjirlDg ttom tree to tree wItb great rapldlly. particularly In a gale of 



lOG BUBK12TODOM TEETEBBATA. 

pointed, for digging in search of roots and Torms, and for 

biding from ita enemies.* 

The 2kine-banded Armadillo aboands in Central America, 

and is domes', icdted to clear tbo 

'"■'" "'" booses of anta. The Malaco, or 

9 Tfiree-banded Aimadillo, does 

not borrow, but for defence rolls 

itBelf into a balL The Pichicia- 

go resembles the mole in its 

^ habits. Its short tail, flattened 

at the end and bent under the 

ito.ft™ (rtd«ft-. *>«dy' ^^"^'^ ^ tl^^^^ "10 earth 

Tbree-baudcd Armsduio. ^ backward When burrowing.t 

F\g. 178. 



wind when the branches arc Bwaytng lomrd One another. Their flesh Is good e«ting 
nrnl ihey need all their agfUty (o escape their nnmerons enemies. 

• lis legiare reiy stronir, and Wood rebteB tbsthehRS seen an Annidlllo nm- 
nlr>eirnani1 wllh ease carrrlnalhree monkeys who had chosen to takearlde. When 
cinjbt, though ao small. It wlll kick with great efl'ect. Some varleHea will bnrrow 
H> bst that II Is said the animal wlll sink ont of sight beTore a man on horsehack 
>««lng one can dl*monnt and faldi It In Paraguay the natives detect Ihe presence 
of an Armadillo In Its hole b; thrusting down a atick. when, If it is there, a sinirm 
of mwqaltoes win fly bnczlng oat. 

T Tlie Armadtlloi are the trac scayenKere of Ihe plains, spoedllj dsvonrlne lbs 
carcipses of wild animals, and especially of such as have been elaughrered merely tv 
their hides. 
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ORDER MARSUPIALIA. 

General Characteristics. — The Marsupials (pouched) 
are not over oninchlong 
at biiih, but are immediately '^- '"• 

transferred to a pocket formed by 
the skia of the mother's abdomen. 
Nourished by milk, they remain 
there, as in a living cradle, till 
able to take care of themselyes. 
Except a single F,imily, tliey be- 
long to Australia and adjacent 
islands. 

Macropodidaa. — The Kanga- 
roos are noted for their email fore 
limbs and large bind ones. The 
latter with the powerful tail 
form a tripod to sustain the ani- 
mal when sitting; but when feed- 
ing, it goes upon all fours, and 

the young often protrude their ^''^-'^^p"""^' ^"s^""- A- 

heads from the abdominal pouch and crop the herbage at 

the same time with the mother. When alarmed, the Kanga- 

f^ jgg_ roo bounds off twenty 

feet at a leap.* Its 

eyes are large and have 

a peculiar gazelle-like 

expression in strange 

■ contrast to that of its 

[ gleaming white teeth. 

- The different species 

= vary in height from 

: that of a rabbit to that 

of a man. 

• It is eagerly hontfd Tor Its fleeh sntl rjkfn. WTien bronglit to bay b? thehonnds 
itMiMSlhemwlthlWtorellmbBSndendeavorseitlier lodrownlhcm, If waterbeal 
band, or lo 1st Uiem opCD with lie lilod cUw. 
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DidelphldfiB.— The Opossum belongs to thia Cotitment, 
bat of the thirty species, only one is found in North Amer- 
ica. The common variety ia about the size of a cat, with a 
pointed head; large, naked ears ; sharp teeth; rough tongue; 
long, prehensile tail; and curved claws.* It is mostly noc- 
turnal and arboreal, and both herbivorons and camivoronfi. 



ORDER MONOTREMATA. 

General Characteristics, — The Monotremes, fonnd 
only in Australia and vicinity, form a connecting link 
between the Mammals and Birds. 

The Porcupine Ant-eater has a nearly cylindrical beak 
covered with skin, except at the end, where there is a small 



AAldna Avafric, Porcnptne 

opening for its long, flexible tongne. It has no teeth, and 
feeds on insects. Its body ia covered with hair and spines. 
When surprised, it rolls itself into a ball, or burrows flatwise 
into the earth with surprising rapidity. 

* ttuntlnf! the animal Is a Divorlte sporl Id eorne oT the Southern Stairs, tn the 
bright raoonll^^bt ereniD}^ oC the amuniTi. parUeB go out for Uils pnrpofle with doc*- 
I'he opoatnm booh bidep In the thick braarheii of a tree ; bat, when ehaken dovD, rolla 
Into ■ boll and feigns Itrelf dead ; after a few moments tt slowlf opens one ere, 
then the other, and if unhindered sneaks avaj. The yonn^ ir^h onlj about four 
gralDS vhen put In the poncb, and are blind and deaf. Within a Treek Iheir tail* 
becume prehensllo enonjrh to twine around one another's bodies. In Are weeks thej 
■re nhle to crawl not and are eometlmcs fonnd on the hack of the moUisr, witb their 
talla Knepln: bers, which, In turn, b twbted about a branch. 
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The Water Mole ~ caps the climax of the eccentric Aus- 
tralian Zoology. The bill of a duck is attached to the body 
of an otter; while on each eida of either muudible is n 
tooth without roots. In the sidea of the month are capacious 
cheek-pouches. The fore feet have a web extending beyond 
their extremities, which can bo folded up when the feet are 
used for burrowing, or expanded when employed in swim- 
ming. The hind feet are webbed only to the base of the 
nails. The body is covered with fur, beneath which is a 
layer of soft wadding, imperviouu to water. Its burrow runs 
underground forty or fifty feet, with one entrance nhder 

rig. 18t. 



Oniaor^/nchaiparacCoeiii, Valet Mole, i, 

water, and another just above. At the further end is a nest 
of grass for the rearing of its young, which are bom and 
nourished like those of other mammals. It swima upon the 
surface, diving continually, and also, like the duck, thrusting 
its beak into the mud for food. So far as present discoveries 
indicate, it stands at the extreme of the mammals. 

■ B«e "Vganeen W«ek> In Oeolcgj," p. 173. 
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CLASS II. AVES. 



(Jeneral Characteristics.— Birds are marked by being 
clothed with frathera. The modifications in the skeleton of 
a mammal necessary to adapt it for flight are very few, and 
are mainly those pertaining to the fore limbs and the breast- 
bone. The latter (j) is greatly enlarged to furnish support 
to the powerful muscles* which more the wings; and ihe 
jij. jj,. former have the bones below 

the elbow (l) more or less 
consolidated to give them a 
firm stroke gainst the air. 
The hand contains, in moet 
species, three fingers. The 
clavicles (f) are generally 
united at one end, forming 
the "wish-bone." To 
strengthen the body the Inm- 
bar and sacral yertebne are 
joined to the hip-bones (r), 
the dorsal are more or less 
united, and the ribs are OEsi- 
stsi^toriciramra. *ied throughout, with each a 

process (/) lapping upon ihe 
adjoining rib. The inner toe or thumb has two phalangeal 
bones ; the next, three ; the middle, four ; and the last, five. 
The number of cervical rertebrre (b) varies from nine to 
twenty-three ; and the upper one articulates with the skull 
by only one process, thus aiding in that varie^ of motion bo 
essential in the act of " preening." 

The bones are light This ia owing to their being com- 
posed largely of phosphate of lime, and the marrow in many 
of them being replaced by air. Singularly, at one stage they 
are solid, like those of all Vertebrates, but the bony tissue is 
afterward absorbed. "The thinnest-walled and widest air- 

■ Ibe pectoral muBctes lOrm the gieat part of Ihe so-called ''bnut" otaliDwL 
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bone of the bird of flight," says Owen, " waa first solid, next 
a marrow-bone, and finally became the case of an air-cell." 

The Plumage is a model of adaptation. The qnills are 
hollow, and like the bones, filled with air. They are compos- 
ed of the same substance, chemically, as the hair of mammuls 
aud the scales of fishes. The delicate filaments of a feathei ' 
are covered with grasping barbs of a microscopic fineness. 
The under side of a feather is concave, to resist an upward 



Pamiawar k'BmB.—l,ert»en;tJi>rihei«t; J, nwMfc ; *, ig^w nwBrffWe ,- i 
do.; 6,tlavat! r.nact; s,^urtaut gvmt; 9, occiput; 10, tar; n, ru^ 
brtatt; IStndciabcotierii; a,largeAt.; IS^b^y; le.WAa; IT.Iarmu; It 
w,tiiiddle ia.; to, outer ite.; ll.Oamii; St, tmOtr laU-ateeiit ; a. la 



pressure. On the tail is a gland containing oil, with which 
the bird lubricates its plumage and makes it waterproof. The 
whole plumage is renewed (molted) once or twice a year. 

The Witig hae a motion somewhat like the stroke of an 
oar ; it strikes the air with the broad side, but, in returning, 
presents only the sharp odga The flight of a bird offers 
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a curious problem. It is supposed that the upward pressure 
of the air caught in the saucer-like hollow of the wing can- 
not bend the inflexible bone and muscles of the front margin^ 
but curves the ends of the elastic quills upward, pushing 
them forward, and so llorcing the bird ahead. 

Respiration takes place not only in the lungs, but also in 
the substance of the other organs ; the air penetrating into 
the interior of the bones and feathers, sometimes even to the 
toes. So complete is this second' process that it is said a 
bird will breathe through the end of a broken bone when the 
windpipe is tied. 

Hatching birds* eggs requires a varying length of time, 
according to the species. The temperature needed is 104° 
Fahr. The chick first pierces its shell by a pegging motion 
of the hardened point of the under mandible, and then 
enlarges the aperture by pressing with the knob-like* end of 
the upper mandible. Finally, by turning from left to right, 
it breaks the shell about half around, when a vigorous stretch 
of the body, assisted by bracing with the feet, parts the shell 
transversely and the young bird is liberated, f 

The class of birds is divided into orders as follows :J 

* This foils off soon after the chick emerges firom its shell, as Nature abhors a 
useless appendage. 

t Sometimes the fracture extends entirely aronnd the egg, and the two portions 
are completely separated from each other. Bat if the inner membrane of the shell be 
not wholly divided, the connecting portion serves as a hinge, and the two parts of 
the shell may, in the movements of the young bird, become set, like two cups, one 
within the other. 

t The classification of Birds is unsettled. Ornithologists have not as yet agreed 
even upon the number of orders. Attempts have been made to establish an ordinal 
system. Thus the form of the bill has been made a bids of separating the almost 
interminable series of Passerine birds into CotUroatres^ with stout, conical biU; 
Dentirostres^ with a toothed and usually more or less hooked tip ; Tenuirostres, with an 
elongated and awl-shaped bill ; and Mssirostres^ with a depressed, wide-gaped bilL 
These distinctions have proved unreliable and are generally discarded. In such, 
uncertainty the classification here adopted is essentially that of Lil^eborg in *^ A 
History of North American Birds," by Baird, Brewer, and Ridgway. It is, however, 
considered only provisional. The fifteen orders given in the table have been sub- 
divided by recent authorities into over one hundred families, several hundred genera, 
and at least ten thousand species. The limits of this book will permit the descrip- 
tion of only one or two species typical of each fiuuily selected, American examples 
being generally chosen. 
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KOT XXCIiSDIKO HALF THB LKf GTH OF THB 
SSCONOABT QUUXS. ClAW OF THB P08- 
TKRIOB TOB KOI BMALLBB THAN THB 
CMW OF THB ABTBBIOB MIDDLE 0MB. 



two anterior and two po«- ' 
terior, or three anterior 
and one posterior, with the 
enter anterior versatile. 



BXCBKDDIO 

HALF THB 

LBNGTH OF 

SBCOKD- 

ART 

QUILL8. 

TOBS 



two anterior and two pos- ) 
terior, outer not versatile. | 



covered toUh a 

cere at the base 

andtoith the 

pointo/the 

upper mandible 

hooked. ' 



three 

anterior 

and one 

posterior. 

Bill 



OBDBBS. 

1. Passbbbs. 
Thrush, etc. 



2. PlOABIA 

Woodpecker, etc 

8. PSITTACL 

Parrot, etc 



4. Raptorbs. 
Falcon, etc. 



wiihoid cere or 
hook. QeneraUy 
naked oU hase^ 
or xbUJi large, 
swolUn skin 
above noatrUa. 



ekvated 

above base 
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without crest 
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. short usuaUff. 
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FBEE OB 
ABSBXT. 

Wings 



available 
f<^ flight, 



long, passing 
beyond bam «if 
tuiL Legeat 

centre of 
equilibrium, 

short, uihen 

dosed scarcely 

reaching the 

tail. Legs 

posterior. 



6. COLVMBiS. 

Dove, etc. 



6. Gallinjl 
Turkey, etc. 

7. Brbvipbnnbs. 
Ostrich, etc. 

8. Limicola. 
Plover, etc. 

9. Hebodiones. 
Heron, etc. 

10. Albctoridbs 

Rail, etc. 

11. Lamblubos- 
TRES. Duck, etc 

12. Steganopo- 
DES. Pelican, etc 



13. LOKGIPBHVEa, 

Gull, etc. 



14. Ptoopodes. 
Loon, etc. 



unavailable Tor flight. 



f 



15. Sphenisci. 
Penipiin, etc 
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ORDER PASSERES. 

Q-eneral CharacteristicB. — The Fasseres (sparrowB) al- 
ways have the four toes on nearly the same level, with the 
hind one exactly opposite the others, giving great fiicility in 
perching.* They excel in vivacity and song. 

Turdidas. — The Thrnshes are fonnd in all parte of the 
world. The bird organization reaches in them its highest 
development, especially in the complex vocal apparatus of 

The Sobin f alone of ita 
family seems to court the 
society of man, following 
close upon the plongh and 
spade and often nesting 
in a comer of the piazza. 
It is a ground bird, Bel- 
dom picking worms from 
a tree, and never catching 
Turdatmigraioriue,Robia. J. them as they danglo in 



re then 






Bnbdivldcd ibiM urUcr luiu Oscin^i, eangeleiB, and CJaBMlonH, ecrea 
diversity tuj tabulation Intu fiunlllea wonld be unaatisbctary. 

t Tbe rollowiDg is taken from fialTd, Brower and Rldgwaj ae k 
ererj Ihorough teacher will reqafre 
from eacboriils pupils In writing, 
wllb simple eketchea nltaclicd, (br 
DTCiy bird that can be obtjilned tn i 
the Iminedlate vicialty;— "Tdb 
DCS HioBtTOBICS, BoMn, Amerl 
cia Rcdbreut. Tall allgbtl; 
ronnded ; above oifve-gray ; lop 
and Btdea or the bead bl«^k ; chin 
and Ihroat while, Btreaktid with 
ejelids and a spot above 



Ihe I 



Briorly « 



i aod Inside of the wluge cbest- 
nnl-browD ; the nnder laH-covertB 
and tlbls wblte, showing the plnm- 
beona Inner portions of Ihe ttath- 



crs all edged more or l( 
with white; bill yelln 
S 43 ; tail 4,TS ; tareua I 




Btetith tif prindpal , 



'lib pale esta; tall »tiU darker, (he extreme lathers tipped 
ask; along the iKsfi and at Ihe tip. Length S.15; wing 
aches. Habitat, whole afNortli America." 
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Hg. 187. 



the air, but snapping them np the moment they touch the 
sod. One of the earliest-comers and latest-goers of the 
migratory birds, no one labors more zealously in the service 
of all, or, in comparison with the good it does, takes a 
smaller amount of toll.* The female robin sits fourteen 
days. Two broods are usually reared in a season, and often 
three in Southern New England and the Middle States. 

The Mocking-bird f 
is remarkable for its 
varied melody and won- 
derful power of imita- 
tion. There is no song 
or sound which it does 
not mimic so perfectly 
as to deceive the most 
experienced ear. As it 
pours forth its medley of 
harmonious music and 
discordant noise, birds 

answer to what they think is the call of their mates or the 
scream of the hawk ; the dog hastens to what he imagines 
the whistle of his master ; the hen hurries at the fancied cry 
of her frightened brood, and the child runs to the window, 
attracted by the supposed sound of a creaking wheelbarrow. 

SaxicolidaB (rock-dwellers). — The Blue-bird alone repre- 
sents this family in America, and the Kobin-redbreast J 
{Erythdcus rubectUa) typically in Europe. Were the blue of 




Mimus polyglottusy Mocking-bird. \, 



♦ However voracionply he may for a single month feed npon Btrawherriee and 
cherries, the rest of the season he serves both the horticnlturist and the agricultur- 
ist Tn nothing !ahe injurious to the latter; while to both he is invaluable for de- 
stroying the larvse of almost every insect found upon or (within the length of its 
bin) beneath the surface of the soil. Wherever the robins and birds of similar 
habits are destroyed, these insects and worms increase to an alarming extent. A 
wise Creator has designed the birds not only for ornament and pleasure, but to serve 
a definite purpose in protecting v^etation. Prudence would teach us to protect 
them as our fiiithftil servants. 

t Southern Pennsylvania is the usual northernmost limit of the Mocking Bird, 
althongh it has been known to breed tor successive years in Massachusetts. 

t The European Bobin-redbreast must not be confounded with the American 
robin, which, as we have seen, belongs to a different fiimily. 
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the fonaer replaced by the brown-olive of the latter, the two 

jijjjj. birds could hardly be 

distinguished.* 

■ Motacillidaa. — The 

Wagtail inceseantly 

flirts it8 tail up and 

down, accompanying 

eacli elevation wiUi a 

jerking spread. This is 

dne to the length of the 

tarsi (Fig. 184), which, 

aatia Miu, Bini^i^. 1- qh t^g lowering of the 

biD, throws the centre of gravity in front of the feet and 

gives the body a constant tendency to tamble forward. The 

quickly-expanding tail striking against the air, raises the 

head a^aia ^rith little effort 



JfM<lCiaiiiBa,WUl»W»gUn, ). 

Sylvicolidse (wood-warblers). — The Nightingale of 
Europe has been famed from time immemorial for the sweet- 
ness of its voice. It is a shy bird, bnt its song is occasion- 
ally heard during the day, though it is most pleasing in the 

* Tbalr aodsl natnre corresponda *b fnU; ae Uielr phTilcal, and the bine-bird 
wonia aenre aa »iipropriDleIy In tba beaatiftil logend of " The Bjbei 'm tba Wood "aj 
Ihe Imditlonal robin- redbreaBl. 
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Bilence and eereuity of a moonlight ercaing. Both sexes 

sing, though the male excels. Its plnmage is a modest 

reddish-brown above and a 

vhitiah^ray beneath — a mim< 

icry adapting it to the foliage 

unong which it loves to bide 

itself. 

HinmdinidiB.— The Swal- 
lows have long Tings, which 

enable them to be almost con- 

Btantly in flight* The Barn 

Stoallow is the most commou 

specie^ and is deservedly a 

fayorite, as there is no evil Mnm<to torwa^ Bwn Swdiow. |. 

blended with Its many bene- 
fits. Purely insectirorous, it destroys alike the pests of 

frnit trees, of cattle, and of man. 

Ampelidse (wax-winga). — The Cedar-bird is noticeable 
^ jgg for the exquisitely fine and silky 

textnre of its plnmage ; its erectile 
crest; and tho remarkable ap- 
pendages to the shafts of the sec- 
ondaries (and sometimes to the 
' tail), of a bright vermilion, re- 

' sembling red sealing-wax. It ap- 

E> pears in Kew England about the 
last of May, in flocks of fifteen or 
twenty, ridding the orchards of 
the destructive span-worm and the 
canker-worm ; and then pairing 
ofE and nesting late in June or 
■ early in July. In return for its 

• The Swallow bUbItw the rata of mote than » mile » mfimlo, -whldi. If snBtalned 
daring ten houra ■ dhj Gir ten jean, tba Bnppoeed Ule of the bird, would give over 
two million mUei, or upward! of elxbtj-Heres times the dnnimrerence of tbesfoba 
— ns widespread belief Uut the flying high of iwallowB Indicates netlled fair 
weather, aad tbe flTtng low foal wealher. may have ranndiClon in the baromelrtc 
chanjcea of llie atmoaphere, varying the belj[bt of the Btiata of air In which the; 
Ibnga for Inaects. 
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iuT&lnable services, it helpe itself Bomevhat freely to the 
g^^ j^ smaller fruits, aod hence 

^ is most UDwisely perae- 
' cuted.* 

LanlldGS. — The 
S/iHie devours the larger 
insects and smaller birds, 
striking them senseleBE 
by one blov upon the 
head with its powerful 
toothed beak. Its clawa 
Oauuriebofaat. Shrike or BatxiieTiAA i. being feeble, it impales 
its victims apon thoms, often a nnmber at a time on the 
same bush, tbat it may eat them at its leisure. While dis- 
membering, it cnnningly stands upon the inner side, so as to 
transfix them more completely.! 

TanagridEe.— The male ScarM Tanager, in the third and 
following years, has; with the exception of the jet-black 
wings and tail, a fiery-red _^ j^ 

plomage, in brilhant con- 
trast with the green leaves 
among which it fiits. After 
the Aagnst molting, and 
during the first year, it is 
not distinguishable, in its 
greenish livery, fhjm the 
female, its gay summer 
plumage being assnmed on 
re-entering our son them 
borders in the spring. The 

birds of this family feed l^nmaarntra, SeaiietTtntteT. 1. 
mainly upon the insects in the topmost branches of trees, 

• Often aUghtlng aide by rfde, the onler one of Ibe eerles wlD pinck « cherry 
wilbln reach and pus It to tha eecond, >nd he to tho thlrf, and » on to the end, «nd 
iben back w^ln to where It efarted. repewlDe the manrenvre several Umee, iiiiltl,the 
appetite whetted np, fomo ooe of the line will take a bite and KpoU the ftia. 

T In like manner ft ho» been ohsBrred, when In conflnement, to weave the tadj 
of a mODM between the wlro or the cags, that II mlftht bear a hearter pun whUebeiiis 
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and claim protection as among the most useful of are 
songsters. 

FringiUidEB. — The Finches* are distinguished by a short, 
conical bill, usually notclied. The Song-eparrows are our 
earliest and latest musicians. Those nesting in the far 
north pass the latitude of New England late in November, 
and retnm in eady March ; always in full song, with notes 
" louder, clearer, and more vibratory than those that come to 
ns and remain to breed." f It ncata both on the ground and 
in trees, only the older birds selecting the latter, as though 
Uiught by experience the greater security. 

Fig. IBS. Slg. ae. 



CurtiToilra Itueoiitira. 
CunlTOilra fanerinana. 
Mslo^^ga meftMOo, Bong Spsnow. 1. Cfobb BtU. i. 

The Cross Bill, when matured, has its mandibles lapping, 
though the yoniig do not possess this peculiarity. While 
this anomalous form does not unfit tJie bird for eating 

• The neceSBlty of siiniiiiliig not only a great number of spectmens of the time 
bird, bnt iilao thOPO from dlflBrent lotalltleB, Ib wpeclally apparent In [hia ftmiiy. 
fcehreirion of North America Beeme lopoBBBBSa tliffersnt Tariefy. So complelely, 
howerer, do tlie form* of a aertea of hundredB of ppeclmens from different pbcee 
hiBeDBtbly crafle Into one another, that eight Bpedea have bteo nnllcd In one by 
recent authors 

t IndMdnalB hare been hnown io ting"] 
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insects and soft frait, it peculiarly adapts it to obtain food 
_ .„ from the seed of pine and 

fir cones. * 
Alaudidse. — The Larks 

are distinguished by long 

and nearly, straight hind 

clawa The Shore Lark is 

the only representative in- 

' digenous to North America, 

? but the most noted is the 

£ European Skylark, now par- 

ErtnwphUamnnua. sbon-Latk. I. tially domesticated in the 

United States. It rises with 

quivering wings almost perpendicularly, singing the while, 

until it passes ont of sight, though not out of liearing; and 

then, closing its wings, drops headlong down into the 

meadow again, in a very ecstacy of song. 

Icteridae. — The Bobolink is one ^^ ^^ 

of the most beneficial or destructive 
of birds, according to the season 
of the year and the locality. In its 
spring migrations, it is the pest of 
the Southern wheat^fields ; and in its 
autumnal flight, of the rice planto- 
tions. It renders, however, a re- 
deeming service in devouring cotton- 
worm larva, and in its breeding- 
places it is purely insectivorous. The 
female conceals her nest on thei 
ground among the standing grass by' 
.lighting or riaing . dMl.nce from JM ^^^^X' i. 

* ThFSF seede are concealed beneath hard Males. To secare Uiem Uie bird, Cling- 
Ingto the slender twig with one foot,([TBapB the cone with the other ; (ben Inserting 
lis bin between the Malee. by drawing the lower mandible »ldawar». pries Ihem 
apsrt, when the tongue, which Is furnished with ■ peculiar homy acoop, darta Into 
The opening, dlslodgee the ?oed and carries It to the month. 

+ The grolepqne, tbonsh charming song of the BoboUnt Ib a cnrions medley o( 
JltudlnK. lncompreh*nslble notes, uttered with a Tolnbtllty and e»mestneBS that bor- 
den npon Uie lodlcroas, eepedally when thirty or forty beglii, ono alter uuotbcr, and 
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The Cow-bird is gregarious and polygamous, exhibiting 
neither conjugal oor parental affection. The female lays in 
the nests of other birds, ^. ^ 

QBoally those of similar 
appetite, and whose eggs 
batch two days later. 
The adopted nestling 
beinglarger, obtains the 
greater share of food, 
and ite foster compan- 
ions are generally soon 
stifled or starved.* 

The Baltunore Oriole, i">6Mru>pecM,. cow-btrd. 
noticeable for its brilliant plamage, almost invariably reaches 
the latitnde of Sonthem New England on the 10th of May. 
- ^^^ Its rich and full-toned 
melody defies verbal 
eqnivalenta-t Though 
pernicious by injuring 
the peorcrop, it more 
than compensates by 
destroying the canker- 
worm and tlie tent- 
caterpillar, which few 
biixls venture to dis- 
' tnrb. The oriole's neat 
7(«f™6atfiinor<, Qoiflen Bohin. J. is composcd of vege- 
table fibres, hair, etc., woven into a kind of purse hung from 
the e nd of a limb. J 

■I lengtb ^ Into an exad concert ; bnt, when Uis llpleuet I9 Jaet begindlag la be 
enraptured, the music ceuee >s Buddentyu IT an organ-bellowB bad bnnt 

• Tbeir dead bodies are prabablj remoTed by their parenti, «» they are never 
(bond near the nert, which would be the caae, IT, like the cuckoo of Enrope, the; were 
thrown out by tbe yonDf- coW'blnl, 

t Knitall de«ribea the notes of Its son; thna : Tehlppe-tihayla-too-loc^tehlppe- 
tbe-tablppe-too-loo. Tlie bUnre will be apparent to all who compare It with tbe 
miglnaL 

t In the mngciim or Brown Untverelly la a neat originally an^talupd by threade 
llietened aronnd two twli^ formlni; a Airk. One of the twigi breaklnic off three daja 
bcfiirc the yonug were ready t« By, the old bird procmed a piece ot twine at leait 
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Corvidae.— The true 
Crow and tbe Jay pass so 
inseDsibly into each other 
as hardJy to present a di- 
. Tiding line. The Haven, 
I though rai'c in the Eastern 
States, is generally dis- 
Iributed Uironghout North 
Amcrici.* It exhib- 
ita wonderful sagacity in 



iuam(H<dnu()CBiib<iilJsUiignlished from Uie Batbd b; being much Emaller uid hj 
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eladiDg the hunter, seeming to detect at a glance the differ- 
«ff. «w. ence between a person going qaietly 

about his business and one "on mis- 
chief bent." 

The Blue Jay's pleasing plumage is 
in startling contrast with the harsh 
notes of its ordinary song. Thougli 
irritable and quarrelsorae, it has been 
tamed and taught to pronounce cer- 
tain words. It is of great service in 
planting the seeds of forest trees and 
in devouring, during the winter sea- 
son, the eggs of the destructive tent- 
h caterpillar. 

PloeeidEB. — The Weaver-birds are 
Oganara rrMata,via»3aj. I. fQXi-aA onlj in India and Africa, and 

are named from the inimitable construction of their nests. 

Some are pendent from the twigs of tall trees overhanging a 

stream, and are shaped hko an inverted bottle or chemical 

retort, with a long tube ^ j^ 

for the entrance, made of 

fibres BO loosely put to- 
gether that a reptile 

would drop off into the 

water. Others similarly 

suspended are pyramidal 

in shape and divided into 

two chambers — the outer, 

perhaps, for the use of 

the male and the inner 

for the eggs. 
The SocKj^U Weaver- 

bird is polygamous. A colony of two or three hundred con- 

ImiliiK lt» throBl-ftsthers OMtl iDd cloee : while those of the raven «re eh«rp and 
•cmttared. Tbe Itook (C. /rugiUffue), po (Bmillar to cTcry European trnieler nnd 
Bblch oongnjpiteB In Hocka abont cbnrchEi and old ni1ne,doe6DDteat carrion. The 
(DDdneM of (be raven br tacb food ciplalna nhj Uie one sent Irom Uie Aik bj 
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^- **• Btract in a treo a ling^ 

BlopiDg roof, impervious to 
' rain. Beneath thiB, side by 
side, each female makes her 
nest, three or fonr inches in 
diioneter, weaviog it to the 
roof. When completed, the 
lower surface of the umbrel- 
hi-hkestractare appears per- 
forated by small openings, 
like the cells of a bee-hive, 

all the birds living together in perfect harmony. 
ParadiseidEB.— The j^ ^^^ 

Faradise-birds are na- 
tives of New Guinea and 

theadjacentislands. The 

apoda * (footless) is the 

most beantifuL The 

brilliant plamed tnfta 

beneath its wings and 

the bright emerald green 

of its head and neck are 

[xtrticularly striking. 
Mennridss. — The 

Lyre-birds of Australia 

are noticeabia for the 

shape of the tail and 

their habit of making 

smiill round hillocks, on 

wl)ich the male is con- 
tinually trampling 

while gracefully erectinj 

its plumes. 



to cut them off, and to assert that tl 
b} its plDTUM, and ilut It pwecd 
FaiadiH, fed on dew. 



CLASS AVES: OBDEB FICABI^. 
ftg. (07. JV- 10^ 



JbnSni tvperba, Lji^blTd. ^. 

Tyrauuidse. — The Fly-catchera are American, tliongh 
comparamely few of tlie genera belong to North America. 
They are not strictly ineeciivorous, but in general are indis- 
pensable to the fanner. 

The Oreat-crested F. is extending its habitat northward 
and eastward to localities where it was nuknown at the 
beginning of the century. It makes its nest in hollow trees 
or Btnmps, generally lining it with cast-oS snake-cuticleB. 

ORDER PiCARI^C. 

Oeneral Chajaoterlstios. — To the pecaliarities of this 
order given in the table, p. 113, may bo added their altiicial 
nature, thongh the yonng are in some species batched with 
down. 

Alcedinidee. — The King-fishers* have a long, pointed 
beak, and the outer and middle toes united as far as the last 
joinC For nesting, they dig holes ten to fifteen feet deep in 
a sandbank. 

■ TbEjalmijs bring ihetlsh out of ibovster celled nenr Ihe UI1. irfmall. II lp 
BirDllow«d ImmediMelr, haad Guemoet ; If large, it \i carried to a rocb or ttomp and 
tlinBbod ml dead. 
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Caprimnlgidee (goat-suckers). — 
The Night Hawh,* notwitbetanding 



(7AonbUM;ii9ii«(, Night Hftwt 1. 
its popular Dame, retires to rest at 
the close of twilight, when it can no cersitatcson, 

longer discern its insect prey.f Its »«"*» ^"'k-''*'' «'■ »■ 
sharp sqaoak is occaaionallj varied by a loud, booming 
sound, emitted when its downward flight is arrested during a 
swoop near the surface of the earth.J Its two eggs are 
usually laid on a rock or some place exposed to t£e snn, 
j,^ jjj without any nest, though 

the mother broods them 
assiduously, fluttering 
away, when alarmed, as 
though wounded. If dis- 
turbed, it will, like the 
f wbippoorwill, carry off ilie 
, eggs or yonng in its capa- 
cious month to another 
locality. The WTiippoormil 
Antroit9miametfl™,vfbivpaoTKm. (. ia silent during the day, 

• Tha Nljrtil Hawk and WhlppoorBlIl sreconunonly beKBTed to be IdentlooJ.' Tbef 
■R relit;, tiowever. diBttncI not onlj Id color marktUK?. but tdeo geDGiicatlf , tliiui: 

CAPRIMULGIDf. \ o;"™"","™' ?;"bZr'.^n.^d' 

■t Tt» singular habit or perehinBlencthivlne on a llmbor rail tewctlki 
coQUDeraent It often perches acrma aflnger, or the buck of acbnlr. 

t The former Boand Is prodnced b; Ita vocal organa; the latter, 
vlbmtlDg moUon of the vlugs, 
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bat at night cornea forth to watch for beetles, moths, etc. If 

it does not seize an insect at the first dash, the exceedinglj 

sensitive bristles hning the 

sides of the upper mandible ^' *"' 

tell which way the prey is 

mofing. After each sally it 

retnms to the same spot 

Its middle toe is pectinated, - 

donbtless for cleaning its 

bristleB. 

The Chuch^Wa-widow of 
tiie Sonth is larger than the 
Whippoorwill, and has bris- 
tles with lateral filaments. 

Trogonidae. — The JVo- 
gons at the tropics are pre- 
eminent for brilliancy of 
pin mage.* 

CypselidEB.— The Swift\ 
alights readily on a perpen- 
dicnlar surface, to which it 
clings with its sharp claws 
and short spined tail. The 
Chimney-swallow, the only 

• The Bnclent MeilcBDB kepi large 
kTluiesofttieH birds both on account 
□r tkeir beauty sod Ibelr gorgeoiu 
plnmeg, which were pinched at a cerUdn 
•eaKin and worked lulo moMle Images 
■Dd plctniee. 

t TblB bird Is BO called ham Ita nn- 
ilvaled power of wing, though It lacks 
Uw speed aad grace of the Hinmdtuldn. 
— Ooe epeclea of thl» hmtl; ((^oOmflo 
ataJeaia) la the principal m^er of the 
" Bdlble birds' nesCe." These are con- 
Mrncted vltb bits of sea-weed, meta- 
marphosed in the bird's stomach, 
diagorKed and attached lo the rocks. 
When washed and soaked, they fonn a 
gelallnoDs tnhstance highly esteemed 
nnong (he Chlueee Ibr making snap. 
ne neala bt« taken down three or (hnr 
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Jit. to. American speciea, with its leet^ 

while on the wing, adioitl; breaks 

off twiga and fastens them to the 

chimnej with ita tough, glne-like 

saliva so Btrongly that the brick to 

which the nest is attached will 

sometimes yield before the cement 

Trochilidsa. — Humming-birds 

are peculiarly American. About 

450 species are recognized, yet only 

one, the Ruby-throated, visits the 

North Atlantic States, and bat ten 

atatarapebtKHa. ^^J P^ ^f the United states 

chinmey-Bwiiiow or Swift, i- Theyarc the smallest as well as the 

gayest of birds, blending in their rich plumage the rarest 

colors of flower and gem. Their bills, shaped according to 

the form of the blossom 



flg.tl!,. 



they are designed to pene- 
trate for insects, vary great- 
ly — some being short and 
straight, othera longer than 
their bodies, and yet others 
greatly curved. The hum- 
ming-bird can fly so rapidly 
that the eye can scarcely 
follow its flight, or, by beat- 
ing the air with its wings, 'V- "^■ 
sustain itself in front of a 
flower almost immovable 
All the species build tiny, 

UmeB p«i year Ihmi tba oitm to vhlch 
the iwaUowi are actnutomed to iBBOrt, 
tba old neels being deBtrojed to com- 
pel the 1]lrd> to build new ones, vhicb, 
when tneh and nnnoed, biin;; tbelr 
wBlgbt In Bllrer. The proprtefore of a 
care in Java are said to recelre SO.OO 
Doriiia auDually for rent, and 4,000,000 
neata are fearlj fliportod from the eoaet 
or Cochin CblUk Mat <if Bumrning-ltrA 
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cnp-shaped ueBte of Tegetable down, with an outer coating of 
lichens glued on with saUva. ^^ ^^^ 

Each contains two little white , 

eggs, the aize of a pea. - 

CuculidsB. — The Cnokoos in- 
habit all conntries. Their toes 
are in pairs, the exterior being 
somewhat reversible, in one 
species entirely so. The only 
species fonnd in England is 
parasitical in its incubation, 
like the American cow-bird. Its 
young, however, hatehes simul- 
taneously with its nestrKsompan- 
ions, whom it goon teases out Teiion 
upon the ground to perish. 

The Road Runner, a ground bird • found in southwestern 
North America, is so swift of foot that for a quarter of a 
j^ gjj mile it will outran a 

fleet horse. 

The Yellow -MUed 
Ouckoo, with its near 
relative, the Black-biUed 
(Coccygus erythroph- 
thalmus), is found 
throughout Korth 
America. They are both 
fond of hairy caterpil- 

G«M«wira ci^ornia™, Red Rnnner. i,. j^jg^ ^|jjgjj fg^ ^irds 

will eat f Unlike the European species, they build a nest, 
though it is rude and airy. Laying their eggs, however, at 
long intervals, they protract the breeding season from one te 
four months; the same nest often containing a freshly-laid 

• IttdmrscarrieB thebeelleii and snsile on which It feeds M a parltcnlar spot In 
order to break the abell, and Maa pllee of che broken rvajnnente collect at that place. 

t Tbe cnckoo'9 glEzard la often foiuid Lined with caterpillar's balrs. to tetuclondr 
adberiogby IbelrmlnDts barbs ae to require mlcroaccqilc eiuninatiDD to prove IbM 
UwT do not (raw tnta Ibe coatDw of the (tomadi. 
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egg, one just hatching, a yoimg bird partly i 
another r^dy to fly. 
' Rfaamphastides. — The Toucan* is noted for an eoor- 
mons bill. Ita honeycomb BtmctnTet however, makes it 
light, and its form adapts it to extract eggs from deep holes 
and nests for food. 

JV- '» Iff. to. 



a, Sonth America, f iTOrj'blUed Woodpeeket. ^. 

Picidse. — The Woodpeckera are the typical Zygodactyles 
(yoke-toed), having toes in pairs, one before and one behind. 
Their tongue can be thrust &r ont, and a hole once made to 
the Inrking-place of an insect, the tip, barbed on the upper 
side and viscid with saliva, quickly transfers the victim to 
the gullet of its captor. The spiny tail of most of the species 
aids in supporting the body. The lustrous, white eggs are 
laid on chips at the bottom of their holes. 

The Ivory-billed Woodpecker is the largest north of Central 
America. With ita wedge-shaped bill it can bore a hole 
three feet deep for its nest in the trunk of a living tree.f As 
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a protection IVom the rain, it generally makes the opening 
nnder a large branch. Its nndulating flight, often by a sin- 
gle aweep from tree to tree, aa if the bird had been swung 
with closed wings in a cnrved line, is the perfection of 
graceful movement. 

The Golden-winged Woodpecker is the most extensively 
diatribated through North America, and the most beantifally 
colored of its f^ily. The male cannot be distinguished 
from the female, except by the black patches on its cheeks, 
looking like eide-whiskera. 



Qolden-wlnged Woodpecker. 1. 

The Three-toed Woodpecker, of which there are three spe- 
eiea, is rarely found south of the Oanadas or Northern Maine. 

ORDER PSITTACI. 
General Charaoteristics.— The Parrots have a thick 
bill, the upper mandible strongly hooked at the end, with a 
naked apace at the base; tougue fleshy and round; and 
neither toe versatile. In captivity they may be taught to 
imitate the human voice, but not aa well as other species of 
birds.* The only family (PsiHacidm) embracea about three 

• Its UuKtMg" iB ofen '" P" " •" '^"^ ""' "■" *■'"* """^ nndsrettndB lU nw. 
Qoldnnlth tella » rtorr of * i»rrot belongtalC to Henty VIH. wUcli tell Into tlw 
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hundred and fifty species, fully oBe-balf belonging to Sonth 
America. 

The Carolina Parrot, the single species found in the 
United States, is rapidly becoming extinct. Its curiosity is 
its greatest foe. One of a flock being shot, the rest will keep 
alighting near by, till all are captured. 

Cockatoos are forms often seen in our memories. One 
genus is distinguished for its size and erectile, snlphnr- 
colored crest, but especially for its longevity — individuals 
having lived in captivity more than a hundred years. 

ORDER RAPTORES." 
General Characteristics. — The canine teeth and power- 

Tbaniei. It Immedlstely bawled out " A Irast 1 aboatt twenty pODoda to uve me." 
A man thlaklDg gome one wss drowolng, tbrew blmself Into tbe river, bnt wu 
setODlBbed to dluDver 11 <rae only s bird. lindtng the king was Itimactar he carried 
It to bim and claimed tbe promleed reward. Henry laoKblug st tbe story paid tbe 
amoaat *' wltb good grace."— Lord Dnndonald. In bli antoblograpby, naye that once 
some lodlei were being bolsled np tbe aides or a resHel by meana of a chair anspend- 
ed bj a rope. Two or tbree had bORii Miftly deposited on deck, when, aa the chair 
waejBst starting again, a parrot ehonted onfLetgol" The Bailors, thinking It the 
boatiiwain'Ei order, dropped the rope, and away went tbe poor lady, chair and an. 
Into the sett. 

"robher«." Their camlroroui 
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fal elswa of the carnivoroas mammals find their cotmterpart 
in the hooked beak and powerful talons o( the carnivorous 
birds. The plumage of the sexes is nsually nnlike, and the 
offspring for two or three seasons resembles the mother-bird. 
The male of most species is smaller than the female, and not 
quite so plain in its color. 
The order is thus tabulated into Families: 



RAPTOR ES. 



s«WllI^ owL 



m/.MMt,. 



Stiigldae.*' — The Owls comprise about two hundred spe- 
cies. The sexes are colored alike, 
and the mottled markings are 
nearly as apparent in the young as 
the old. Many species, however, 
are dimorphous (double form) in 
plnmage.f So soft and downy are 
the feathers, that in its nocturnal 
foraging the owl's flight is noiaelese 
as a shadow ; while its acute sense 
of hearing detects the feeblest 
tread of a mnnse. Living upon in- 
jurious vermin, it deserves protec- 
tion from the ruthless war waged 
against it. The owl is the only 
bird that can bring both eyes simul- 
taneously to hear upon an object. Grmt-homed owi. a 

inindB anlroal (bod. Tbelr plue tn the economj of nstnre U Iherebre HB Bied u 
Ihat oruie anlmalB on which Ouij pre;; and to BesoclBte with tbem notloue al 
croflt; and rapine Is imwarTaiitBbla and Irreverent. The; do not. It le true, charm 
DnreanbjlhelrBOD^.nor deliRhtonra^ with their colon— for either would betia; 
their preeeuce to their tIcUiiib and frustrate the deBlsQ of their creation— bat ibaj 
blthmUy perform their mlSBlon a« BaTongera. They aleo, like the camliora gcne> 
ally, serve to prevent the nndne Increase of the Herblvoia, 

* This extensive Ikmlly is coBmopolitan.BeTeial epedoB being clrcnmpolar, and 
at InsI (wo existing all ovsr the world, nnlsss Anstrslla be an esceptloc. 

f Two joaag of the same eex In (be aame neat maj etart with dltftrent marUngi 
and retain them throng Uto, 
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The Great-horned Owl, with a siTigle exception, Ib the 
largest iu the United States. It is often called the Oat Owl, 
aa its tufts, erectile at will, give its head a sinister aspect not 
anlike that animal 

Faleonidae.— The Falcons, Hawks, and Eagles are in- 
cluded in this family. They are wont to dash their prey to 
the ground, and with their powerful talons * carry it to a 
quiet spot to eat uninterrupted ; or, if too large to bear away, 
to gorge themselves and then retreat to some sequestered 
place for digestion.f 



JTifco uponwriia, Spwrow Hawk. J, S- A- 

The Sparrow Hawk, though one of the smallest, is a typical 
Falcon. So quickly does it close its wings when alighting 

* Wbfn B Bti4 of Prey w!»beB to klU an animal with !ls claws It hsi onlf to mt 
down with ItB owa wdgfat. and the bending of the legs will tbniH Ita Uhnu deep 
Into the flesh of Ita Tictlm, (see FIr. ST).— The principle Is lllnstrated In the roostfng 
of s commoD Ibwl, When asloep It retains Its hold of Its perch by oue foot, the 
otber belDg drawn ap under the f^then. Its grasp of the peirb U ipvolnntwy, the 
miwclesof the leg being 80 coDtiived that when tbe limb Is bent tlie loot cloees and 
renu^Ds bo without sny exertion or (be win ; and wbeo etralgtalened, the toes open 
and the hoM Is relaxed. Ablrdcannotkeepttsfootoprawbenlts legls bent. This 
may be yerlfled by watching a fi>wl walking. It closes ita toes as It lifts Its foot, and 
BpRads them ont agdn as they toDcb the gronnd, 

t They then vomit fbrth, In ronnded pellets, the IndlgeBllble bones and ftotheis 
which they have swallowed In their eager haate. 



n?. m. 
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that they seem to diaappear. It will often imitate the 
cry of a young bird, to 
call the old within its 
grasp. 

The Ooshawk, or Blae 
Hen Hawk fliee low, until 
just over ite prey, when it 
stretches down its power- 
ful talons and catches it 
op, with hardly a devia- 
tion from a horizontal 
GouFae.'* 

The Caracara Eagle of 
tropical America relishes 

dead and living animals equally, and carries oS its prey with 
either beak or claw. 

The Swallow-tailed Hawk 
feeds upon reptiles and in- 
sects,! ''"*' never upon birds 
or quadrupeds. 

The Wliite-headed Eagle 

is the chosen symbol of our 

coantry.J It rises in the 

air by a series of spiral 

curves, and with an almost 

imperceptible motion of its 

NaticUrug/vnatu; wings, until it is a mere 

Bwaitowiaikd Hawk. ^ speck in the sky. Thence it 

descends with lightning-like velocity. Its swoop is in a 

* A Oopbawk was ouce observed to dart with Uie BvlltDeeB of an anow npon a 
llock of blackbirds croialng a river, and, giving Ave BncceeBlvely Ibe death-squeeze, 
to remru and pick them ap ons bf one and bear tbem to the shore to be eaten 

I Fond of iTBspe, It ma; eolDetlmee Iw seen boldlng a neat in one claw and 
Idckliig DDt the grnbi with Ita bUL It baa been known to pDiBue a Bwarm at beea, 
eatcbtnjt them with its claws. 

t Bqnallr Indifferent totheezCremenorhealandcold.sa well as to a maritime or 
■nlslaDd lib: now honestlj pnranlng an Indepesdenl vocation, and anonactlngtbe 
part ofalVeebooter and robbing the Flph-hawkof Itn well-earned food. It is not an 
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ojcloid, Thicli ia & line of swifter descent than a perpendio- 

g^ ^ nlar, and also easier for alighting. 

To give a more powerful hold on the 

air when carrying its prey to its 

eyrie, its wings are hollow on the 

I under side. 

Cathartldae.* — The American 
VnltureB being designed in the econ- 
omy of nature to dispose of carrion, 
lack the powerful talons of the 
Falcons, but possess a strong beak 
for dismembering the dead bodies on 
which they feed. If one soaring aloft 
detects with its telescopic eye a car- 
cass, the change of its flight from a 
circular sweep to a right line of 
whii»J»aaedawie. A. descent is probably notitjed by many 
others too distant to be seen by the human eye, and thus a 
large flock quickly gathers from all quarters of the heavens-f 
The head and neck are bare of feathers, to enable them to be 
plunged deeply inte a carcaes. As the naked skin, however, 
would suffer in the cold upper 
air, the base of the neck is 
encircled with a ruff of soft 
down, arising from a loose 
fold, into which the neck and 
most of the head can be with- 
drawn, while the bird remains 



of (be Old and New World eo osteologl- 
CBllydia*rent ai to require the latter to tw 
placed In a aeparate RmiUy. SDd tbe Ibr- 
m«r to be dec!»ded lo the isnk of a enb' 
bnilly of the FalcoDld», the VnltarlBe. 

t Both sight and emell seem to aid 
them In the parsnlt of their food. The 
latter aenee la reniarh>.bly keen. and they 
hare been (eeii todeecend directly from 
a jireat height In the air topntre^ingfood 
that waa eohcaaled from their tIi^od. 



CLA.SS A.TES: OBDEB COLCHB^. 137 

in a semi-torpid state ■"?■ «»i- 

duriDg the digestion 
of its over-gorged 
meaL 

To this family be- 
long the California 
VuUvre ( Pseud ogry- 
phaa califomianus), 
the Slack VuUitre 
(Oatharista atrata\ 
the Turkey Bunzard 
(Rhynogryphus aura) 
of the warmer regions 
of America, and the 
Condor of the Andes. 
The last is typical of 
the family, and in 
size escels all except 

the California Valture, Its alar extent is abont ten feet.* 
It will frequently soar for half an hour without ouce flapping 
its wings; but how it is accomplished has not been satisfac- 
torily explained. To man, the Condor is inoffensive, nor 
does it often attack living prey. 

ORDER COLUMB^. 

General Characteristics. — The Pigeons f have the bill 
shorter than the head, with the nostrils imbedded in soft 
skin ; and the hind toe on a level with the others. Both 
male and female disgorge into the mouths of the young a 
milky substance, and, after a few days, macerated grain. 

Coluinbidae. — The Wild or Passenger Pigeon is common 
to all parts of North America. It frequently collects in such 



•e believed (o bive 
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uamberB as to load with nesta every tree in a forest forty 
miles long. Each nest 
^' ■ contaii^B two eggs, hatch- 

ing usually a male and 
female, which are believed 
to pair at maturity. The 
male often makes daily 
excursions of a hundred 
miles to procure food.* 
Many millions being thus 
congregated, it is astoniah- 
I ing how each bird in re- 
turning should go straight 
to its own mate and nest. 

ORDER galling:. 

General Charaeteristics. — This order inclades the 
hen-like birds. They generally have feeble powers of flight, 

* Tbeir epeed it very great. Pigeons have beeo killed near New York with their 
eropB rail of rice, whicb muBt have been eateo In the pbntations of Georgia and 
DsroUna, 6ll or seven hundred miles dlitanL Aa they wonld dlgeit grain in tweln 
honn, they mait have traveled s mile per minace. Tbey fly In enormoae colnnuii 
mllea In leiiKU^ tknd width. It U estimated that aneh a flock would require mllllona of 
bnaheia of food each day. Andnbon gliea a vivid deecripUon of a reating'place on 
Oieen Klver, Kentncby. Be luye : " The noise which Ibey made reminded me of * 
strong sea-breeze amongst the cordage of a ship. When they passed above my head 
I felt a current of air which astonlsbed me. Thoneanda were already struck down 
by men armed with poles, bat they contlnned to arrive wlthonl Intermission. Fires 
were liKhted. The birds precipitated themselves in msseee, and pitclied where they 
coDld, one npon the other. Id large heaps like barrels. Then the branches gave way 
under the weight, cracked and f^ll, bringlns to the gronnd and crushlDg the cloeeiy- 
paclted flocks, which covered every part of the trees. It was a scene c ( tnmnll SDd 
confusion. In vain I tried to speak, or even to call the persons nearest to me. It 
was with diOlcnlty that I eonld bear the gnne Are, and I only perceived the men liad 
Bred by weiUK them reload their arma, Pljteons eonllnned to ccime, and it was past 
midnight before I noticed any dlminntlon. The uproar continued all night. At last 
the day approached, the noise began to abate a little, and long before we could dls- 
tineulsb objeeta the pigeons commenced to etart, and at euDrlseall thatconld fly 
had disappeared, Now it was the wolves' turn, the bowls of which sainted our ears. 
Foxes, lynxes, cougars, beare, rats, opossnms. and martens, bonudlng, running, 
ellmbing, pressed lo the qnarry. whilst eajtles and Cifcona of dWferent species flew 
down from the air to take their part of such rich booty. The Bportumen then. In 
their tarn, entered into (he midst of the dead, the dying, and the woonded. The 
pigeons were piled In heaps, each tooh what be wished, and tlie pigs were left to 
saCIats themselves on the remainder." 
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characterized by a whirring sound. To aid them in scratch- 
ing, the hind toe ia elevated. Their food is first softened in 
a crop, then mingled with the drink in a second expansion 
of the gnllet, and lastly ground in the gizzard.* To elnde 

Flg.tsa. 



Argui glganOia, Ai'gns PheauDt f,. 

the sharp eye of their enemies, the Raptores, they sqnat upon 
the ground and lie quiet — their mimicry corresponding to 
the herbage they frequent. They are mostly polygamous, 

• Tblii iB lined vith hard drtilage, and 1 
glau RDd meUla. Tbe tiitnntlon oT the f< 
baildB tDw1« DO Ihelr rooit at night. 
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feeding in flocks of ten or twelve females t« one male. As 
^^ jjj^ the female leavesher neat, 

her cackling is answered 
by the male, and thus she 
is guided to ber com- 
panions. 

F ha s i ani dee.— Tbe 
Pheasant is indigenons to 
Asia, but some species 
have become naturalized 
in the parks of European 
castles. Tbe Argus has 
its secondaries, which are 
three times tbe length of 
the primaries, ornament- 
ed w)ffi*row8 of richly- 
tinted "eyes." Its tail 
has two feathers, so long 
that^ while tbe bird is 
only the size of a common 
fowl, its extreme length is 
five feet. 

Pavonidffl.— The Pea- 
cocl^s tail- coverts are dec- 
Pamcrittaim, Peaeoci. ,\. orated with "eyes." Tbe 

true tail-feathers are 
short, unvariegated, and 
serve only as a support 
for the so-called "tail," 

Numididae.— The 
Guinea-fowl came from 
A&ica. Its harsh, ring- 
ing cry of camac, camac, 
makes the bird very useful 
in the poultry yard as a 
protection from crows and 
SimAdatanaerii, oahiwiovi A- hawka 
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Meleagrldae. — The Turkey is iudigeuons to America. 
There iB bat one genos {Meleagris), with two species. One 
of these is the M. ocelldia of Honduras, whose tail is enam- 
elled with bine "eyes," each surrounded by a ring of yellow 
and purple. The other species has two varieties, the M. gal- 
lopavo and M. mexicana. The latter is the one from which 



JMOffrii i/aaopllm, Tnikaj. A- 

the Domestic Turkey sprung. The Wild Turkey nests in 
some secluded spot, which it guards jealously, seldom 
approaching it twice by the same p^th, and luring the 
intruder away by various wiles. As soon as the young are 
hatched, the female takes them under her entire care, leading 
them long distances for food, and carefully avoiding marshes 
until her brood have exchanged their down for feathers 
impervious to water.* 
TetraonidBB.— The Grouse is distinguished by having the 



l>o*h wilhont BDd wlU 
Once entrapped, they Ti 
never tbink of etooplng 
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tarsi and the nasal groove partly feathered.* Not being 
rig. m. migratory, it is hnnt«d dnring the 

colder montliB, In the spring, it 
drmns upon a log with its wings, 
closely imitating distant thunder. 
When the young are batched, they 
follow the mother, and the males 
joining the flock, all remain to- 
gether daring the winter, after 
which they separate, the young 
selecting their own homes, not far 
from their parents. 

PerdicldaB-t — The Partridge is 
not migratory, but passes the win- 
BoniUaumMita, terinswamps. "Unlike the Grouse, 

Raffed GrouBB. i. jt ig monogamous, the young re- 

maining with their parents till spring, and then pairing. At 



a. Common Partridge. E 



IT BugiBud the FerdlcidB an called QiuIIb. The ti 
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Bob-whlts or Quail. \. BoiapeaD QnslL 

night, the whole covey roost on the groaQd in a close circle, 
their heads directed outward.* 



ORDER BREVIPENNES. 

General Characteristics.— The Short-winged birds are 
confined to the earth, and hence the wonderful mnscular 
power in the fore limbs of other birds is in them transferred 
to the hind limbs. They have two or three toes, terminating 
in strong claws. The breast-bone is flat, and the pelvic 
bones are united in front. 



BREVIPENNES. \ '^TT' V *? ^tj'HZ,^^ 

Stmthionldse. — The Ostrich is the largest living bird. 
Its biU is broad, its long tarsi are covered with scales, and 
large femur hones with voluminous muscles. 

The African Ostrich stands eight to ten feet high, and is 
the swiftest-footed of all animals.! It is remarkable chiefly 

eammlbiU) I* finmd fa the Old World and U migratory in bablt, leaving Africa In Ihe 
Bprtng BDd reCnming horn Enrope tn the aalDmn, Passing tbe Hedltenanean la 
Immonee flocke, mlUlons are captured as ttiey alight upon tbe rocky lalanda. 

• To thla Older beloBRS the DotncBtlc Fowl (Gotfu) bm^va). The original stock, 
hottever, baa been bo modlfled by caUlvallou for thoneande of year», that it cannot 
be Identified ttacnigh il le senerall; eappoeed to have come from India. 

t Tbe Ostrich will mn thirty miles per hoar. It is captared by the Arabs OD 
their fleet ateada onlf alter a diaae or a day or two, by several relays of horses and 
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for ita beantiful plnmes, which have been prized as an adorn 
ment from time immemoriaL 



struma camauf, AMod OaCrlcli. 

ilden, uid by pnrvDiDg In i Btr^ht line while the bird rnoB In h cnrre. On* DMIb 
accoraponleB two to eli temiitet who laj In one ceet The heni take tarse in ■Itttug 
diirlnit the da;, Urns ensbUn^; the athera to trsTet the long dletancea neceaurr to gel 
[ood In that desert coaotry, without lesiing the Beet nncorered. The male ■fsames 
'ho Usk or IncDbatlon at night when bis oaperior strength Ib needed to drive ofl 
prowling BDlmale. which are pomeHmei fonndlylnKdeidnear the nest, MHed bj- llB 
powerlU kkk. Ab the jonng oiddoI fbr some time go Ibr, or digest the hard tood 
of the old onei, Uie females contliine to la; extra egg> thr their nonrlahmenL Di 
Ibis entire Byslem of Incubation one can bat see the nice planning of s Creator, 
IhiltfQl In melbods fiir meeting an end bf rarled means.—Ati Ostrich egg Is eqnal to 
two doien of Iboae of the domoBlIc ben. It 1h cooked by placing one end Id the bot 
aabes and making a amaO orillce In the other, stirring the contenU with a bit ol 
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The Sotith American Ostrich * is only abont half ae large 
aa the African, hut is more completely ooyered with feathers. 
It has three toes instead of two, and a larger hooked-epnr on 
the end of the wings. 

t%Q. thS. 



Bllta dambU, Pitagoniui Oatiteh. A. ApUryx aattrlBit, Apterin. A- 

Apterygidse. — The Apteryx of New Zealand has stumpB 
of wings and no taiL Its feathers look like fnr. For incu- 
bation it digs deep holes in the ground, into which it flees 
when pursued— characteristics linking it to the lowest order 
of mammftlB, 

ORDER LIMICOL^.t 

General Characteristics. — The Plover-snipes have a 
long slender beak, .without hard-cutting edges, and wholly 
or in great part membranous. Their narrow noetrile are 
placed low down, and entirely snrroanded with soft skin. 

Chaj-adrildEe.— The Plovers frequent commons and un- 
sheltered shores, running around in search of insects, slugs. 



V elused 4a three distinct ordeif,Tlsi 



aDBEINQDOH TERTEBRATA. 



CAoradrlu virgialeut, OuMad rion 



BamaHpM paOVUw, 0]>Bter-aitctier. 



"orma, etc. The Golden 
lover inhabitB all the 
ntinent of America. 

Hasmatopodidas. — 
The Oyster-catcher of 
the Atlantic coast has a 
^l)ill, long, abrupt, aod 
ehisel-like, adapted to 
opening the shells of 
bivalve moUuekB and 
deraching limpets from 
the rocks. 

Bee n TTixostridas. — 
The Avocet possesses a re- 
curved, flattened bill, use- 
ful for scooping pp small 
fish and aquatic insecta, as 
it sweeps the narrow mns, 
with a movement like that 
of a mower swinging a 
scythe. 

Scolopacidee.— The 
Snipes have long, grooved, 
flexible bills, well supplied 
with nerves to the end, 
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thai ia probing deep into the bogs and moiet turf, they may 
detect the worms and larvte. Their apper feathers mimio 
well the herbage beneath them, and their eyes are placed so 
far back, that, like the Oirsffe, their range of Tision meets 
behind the head. 

ORDER HERODIONES. 

General Characteristics. — The Herons, Storks, Ihisee, 
etc., are generally of large size, with long, S-bent necks, and 
tnfts of matted feathers (powder-down) on both sides of the 
breast and rnmp. In flying, they doable their neck and 
stretch back their legs. The latter serve a^ a rudder, their 
short tail being unBtted for this office, 

Ciconiids. — The White Stork of Europe (see Fig, 253) is 
exceedingly useful, feeding upon garbage and noxious crea- 
tures. It is easily tamed, and its sagacity is marvellous.* 

Plataleid£e.— The ^ ^ 

Roseate Spoonhill of the 
South is the only rep- 
resentative of this fam- 
ily in the United States. 
It breeds the second 
year, but does not attain ' 
its perfect plumage un- 
til the fourth or fifth. | 
It is then a beautifnl 
rose color, with carmine 
wing and tail-coverts, - - 

head naked with golden-yellow skin shading into glossy 
black aronnd the top of the neck, and with patches of rich 
bufl" on each side of the breast and upper part of the tail. 

■ A tameatork hubeeu known to Join children plajlDK bide tnd seek, ran when 
toocbed *Dd to dlttlDgnleb the child wfaose tarn it wM to pnrens the rest eo well M 
to be on iu gmtA alopg irlth the othen. The OennaDB and Dutch eeleem It a gofA 
omeo when a itork bnUda Its coaraa aest of etlcke on their boase-tap. InnnmenMa 
■torlflB are current amoni; different natlona, atcriUii? to the etorkgratltDde, cbutltf, 
panotal afllMtloa. cxnijngal fldellt; and fllUI plec;. In llie Tyrol, for example, a 
taale elork refttied to mlKrala, and pamed aenral wtstwa with hla mate, who, txlag 
iroBsded, could not tj. 
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Ardeldss. — The Great Blue Heron has a sharply-pointed, 
stout, conical-ehaped bill, in striking contrast with that of 
the Spoonbill, though they associate together, and ofl^n nest 
upon the same tree. 



^rdfaA«rVdla>, Great Blue Heron. 1. TlmfdAu ioeuAUw, Wood Ibli. ^. 

Tantalidse. — The Ibis inhabits all parts of the world, and 
some species migrate so irregularly as to be nowhere at home. 
Its long, arcnate bill is adapted to rooting in the mud in 
search of worms and small insecte.* The Wood Ibis has a 
strong bill, with which it strikes the fish, frogs, young alli- 
gators, and snakes that come to the anrl^ on being dis- 
turbed by the bird's dancing about in the water.f 



becanw li rid them of serpeoU, the «klQB and ecale'^ of vhlch have been found In tbe 
n>Ie mummies. Same think, howerer, that the reason of tfala womblp «av mere]; 
becanM tbe comlDg at Ibe bird was nlmnltaneone nitb tbe annnal overflow ar (he 
NQe. and bence ajmbollcal of fertility. Wboever klUed an Ibis waa mobbed wbUe 
the dead bbd vw embalmed. Tbe Ibis mnklplled in cODseqnenca to encb an extent 
Impede Invel In tbe streets. The affection of the bird fbr B)!7pt was to great 
. according to Acteoii. when taken awaT It died of home-elcknea?. Bat now, 
betng killed and eaten bj the modem Inbabllants, who haie abandoned tbe llklth of 
their flithere. It baa almost deeeHed tbe eonntrr.— (n|rul«r.) 

t When a enlBclent nnmber or Ita victims Dee Hosting aronnd. It gonna Itself 
often leaving many nntoncbed, and then, utatloned on the margin ett tbe stream wllh 
<ts breast tnrned towatda the nm, pattentlf awaits the proceas oTdigestloD. 
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ORDER ALECTORIDES. 

G-midffl.— The Whocjnng Crane (see Fig. 853) is princi- 
pally GonfiQed to the Miseiseippi YaUe;. It seeks its food in 






OnwAiM TraOeatifOu Oraa*. 

the vild nplanda, feeding npon insects and plants. About 
thirteen inches of the windpipe are twisted up in a hollow of 
the breast-booe, thus giving to 
the voice a sonoroos, trumpet-like 
tone. 

Ballidsa. — The Bails have 
more or less pervioos uostrils; 
long, slender toes; a compressed 
body and short tail. The Vir- 
ginia Rail * is a type of the genns 
Ballns, which contains about 
twenty species. The Purple Oal- 
linule, abnndant in the Southern, 
bnt accidental in the Northern 

* Except in twlnjf ftimUler It 1h almoet iden- 
Heal in lona *nd color vrith B. thgatu, Uiiu 
■howtug Ibe nine or alie U ■ epedflc and dl«- 
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States, has a rich and variegated plumage. It seeVs ite food 
of larvse, weeda, and grains, upon the surface of the water 
only, ita compressed body and large feet enabling it to thread 
its way among aquatic stems and to walk upon floating 

i%g. ««. ttff. tie. 



OttanBIa marMfea, Purple QiUlnnle. J. FaAca amerkana, Coot f. 

plants. The Cool, with its lobed feet, is adapted to a more 
exclusively aquatic life, and hence, swimming and diving 
with great address, it is seldom seen on the land. 

ORDER LAMELLIROSTRES.* 

General GhaxacteriBtics. — The Geese, Ducks, etc, have 
palmate feet and lamellate bills, with corresponding laciniate 
proceaaes on the sides of a fleshy tongue, ending in a homy tip. 

UMELLlROSTREsJ 

PhcenloopteridBB.— The Flamingo,^ when feeding, lays 
the upper part of its bill next the ground, and with its feet 
stirs np the mud for small fish, insects, and seeds, which it 

• The oW order NslatoreB (swlromersl has heen hrnken np by recent omltholiv 
giBt* Into are dletltict ordsre, tIe: Lamelllrofitreii, Stet^ooptidPB, l^nglpenneg, 
PreopadoB Bnd SphanlKcl. 

t The BsmlnRo. with its heron -like IfiOT bnt full wehhed toes, B»ses the transition 
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secures by straining through its lamellBe.* Its plumage is a 
tig. tie. "^^P scarlet on the back, 

and roseate on the wings. 
It builds a hillock of mnd 
as high aa its body, and 
on the top makes its nest 
and lays its eggs, its long 
legs hanging doTn on 
each side. 

IAJiatidae.— The Ducks 
have the legs short, with 
the hind toe separate, and 
the bill covered with soft, 
sensitive skiu, and highly 
lamellated, to filter the 
ooze in which they feed. 
«««oop«n«™*^,n«mineo. ft. They are close-feathered, 
and keep the plumage well oiled, so as to dive without get- 
ting wet. 

TheStean's\ueck, '^^ *"■ 

nnhke the Flamin- 
go's, is in no propor- 
tion to the length of 
its legs, but is adapt- 
ed to a swimmer ^i 
that never dives, yet | 
feeds upon aquatic | 
roots. The stroke ■- 
of its wing is power- 
ful enough to fraC- CV^w &u<icindtor,t Tmrnpeter Swu. ^. 

• Kg longne Is very fleshy, and, dnring the diye of Rome's eitnragsnce, her 
glntlona were wont lo parade a dish com ptwed of flimlnjtoBB' tongnes. 

t The two species of Swans In America are easily dtotlnpilBhed, the (^ffnut ftue- 
""'"' ' '■— '-ig the orange or yellowlgh spot In (rant of the eye which Is so ch««. 



t The voice of C. buccinator la remarkahly lancom Id cmDparlBon with tb«t at 
O. <meri4!a<tiu, though each ksa the eonvolotioD of Um tncbaa In the keel of the 
■tarmun, like that of Ihe whoopini^^nne. 
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1. Lanu dCridOi, Ijuigblng QulU %. Okuui olor, Uuu Bwui. 

tare a man's leg.* Swane fly high in their migration, to 
keep " the sky " of rapacious birds. —^ ^^ 

They are sjud to live a hundred 
years. 

The Canada Goose in the spring 
migrates in great numbers to the 
north to breed, and returns to the 
tropics in the autumn. It always 
flies in flocks, having the form of 
an acute angle, the leader falling 
back when fatigued, and the next 
one taking its place. The sexes 
are' distinguished by the greater 
length of the male's neck. They 
are monogamous, but are supposed 
to pair anew every spring. 



• This 1i eipUlned by lU nriftneB^ 
mechanical principle Chat the eOect b 
aa the aquare of the rdod^- 
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^- «*■ The Wood Duck nesta in hol- 

low trees, aometimea twenty feet 
above the grouod, and dz feet 
below tlie opening. For lining, 
it nses down from ita own breast 
Aa soon as the whole brood of 
twelve or fifteen are hatched, the 
mother takes them by the wing 
or back of the neck, and deposit- 
ing them on the ground, hastens 
Aix tponta, viiih them to the water. 

Wood or Snniiner Dock. A. The Eider Duck inhabits the 

Arctic regions, occasionally migrating to the middle Atlantic 

coasts.* The dark, rock- JV- wi. 

colored hue of the females 

is an excellent mimicry, 

and they will remain on 

the neat till trodden upon 
The Goomnderf has a 

narrow, cylindrical bill, 

with a saw-like margin, 

the teeth pointing back' 

ward, and t'ie tip armed 

with a hoakud nail. It 

swims wholly submerged, 

seizing fish, whose very 

struggles force them more 

readily into the gullet of 

their captor, t 



times 1 eeBBOD.tbemBlea 



t This Ib one of the spectes of 
Docta popolarlj called Mergansers 
or Sheldralies. 

} Sametimw Uie fiah la «a loD{ 
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ORDER STEGANOPODES. 

General Characteristics.— The Foot-covered birds are 
readily recognized by the totipalmate feet and nafeathered 
gular pouch — a sac beneath the bill sometimes holding a 
gallon, and used for a temporary larder. 

Pelecanidse. — The White Pelican* swims upon the sur- 
face, darting down ite long bill at the fish swimming near, 
till \ta pouch is filled, when it retires to the sand-banks and 
stands with its fellows in long rows, _^ 

while the contents of the sac gradually 
pass into the stomach, as the process 
of digestion goes on. 

The Brown Pelican flies t«n to 
twenty feet above the surface, watch- 
ing the shoals of fish beneath, till a 
chance offers, when it falls flatwise, 
often with a force that immerses the 
whole body.t scooping up one or more 
with its pouch. Then rising, it re- 
peats the operation as often as the 
capacity of its pocket will permit. 

Q-raoulldas. — The CormorantX 
pursues its prey under the water, using 
its wings to increase its speed. It is 

,,5,,,,, f ,, FekcOnas fuecm, 

fond of eels, but often has a bard btdwd Peiicui. a- 

battle to keep one down, sometimes 

struggling for half an hour, and then taking it to a rock and 



IIi*t thfl tatl projecte and It can be tDtrodnccd hillf Into the etomach ool; sfter the 
bead ban been digested, 

• The White PeUciin {P. erythrorhynchut') ranges from Florida to (he northwent 
coast. The Brown Pelican {F.futoia) from (he roafl at Nbrth Carolina aronnd to 
CiUIOrnl*. The tomwr Ib lemaAable tbc a homj excrescence an the top of the 

t TUB dash upon (he water would 1m fttal to itself If It were not fbr a tbiclclajer 
of air-ceHaJast beneath the sMn, nblcb breaks the force of the blow. 

t Cormorants are abnndant in all parts of the world, and by the Chinese are 
tamed and nsed for flsbinK. bf placing a ring at the base of the necli to prerent (be 
bird from swallowlnji the same. 
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tbrtifibing it (ill disaMed. Ite iiia is bright green, and it« 
plnmage well oiled and glossy. 



ng. tes. 



OraeOiai ear6o, Carmonnt J^ 
PloticUe.— The Snake-bird is 
fonnd throughout our Sonthern 
coasts. It is adapted to catching 
ita prey under water, either by impaling upon its sharp, 
pointed beak, or by seizing between its serrated mandibles. 
Its favorite position is juat above the water, into which it 
drops head first, so quiet]y as to make scarcely a rippla 
Swimming beneath till it finds tnfta of reeds, perhaps a 
thousand feet away, it shows at the surface only its bill and 
eyes, aa it reconnoitres the neighborhood. The crimped tail- 
feathers serve as a rudder, but the wings are not used in 
Bwimming.* 

ORDER LONGIPENNES. 

General Chaiacteristios. — The Long-winged birds are 

distinguished by the size of their pointed wings and their 

palmate feet, with free, elevated hind toe. * Generally 

oceanic, they rest upon the water, but do not dive. 

f H0BTBIL8 HOr>„ ,.„ , .. „ „ 

LONGIPENKES. ™.S?i' '.„.„,_„,, 

I TUBULAR- i oKwjurillia J^^**^"^"" '<**•■■ 
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LaridEe. — The GnUs *V- «b- 

are cosmopolitan and the 
tme Bcavengers of the ^ 
ocean. The Oreat Black- 
back is typical of those 
which visit the Atlantic ' 
coast. It feeds apon fish, '■ 
and Bometimes upon sm^ j 
birds or quadrnpeds. The j 
8kua is remarkable for its ' 

fltout, cered bill, hooked i«« ™rt«„, G™»t Bia<*-b«ied amt a- 
upper mandible, and pirate 

ical habits. Like the White-headed Eagle among the Fish- 
hawks, it pursues birds of its own fomil;, and forces them 
m- m. ^ &i'0 lip their booty ; 

and sweeping down witt 
the velocity of an afrow, 
catches it before reaching 
the water. The Tern has 
long, pointed wings, a 
forked tail, and slender, 
f straight bill. The grace- 
ful eyolutions of this 
"Swallow of the Sea," as 
stamroAutparoMcut. Arctic skoM. A- '*^ skims slong the snr- 
ffg_ teg_ face, are a perpetual de- 

light to the observer. 
The Sdssors-bill has its 
long, lower mandible com- 
.~ pressed laterally to the 

shape and sharpness of a 
knife-blade,* while it shots 
into the grooved edge of 



more. Nlne-tenthf of »doll pped- 
mena bk Urns lateiiea. and yet an 
in apparently good health. 

* Tbis callrat« edm la epedaDr 
:SBin«l wlMnl, Wltoon'a Tent. i. mefol In cntttni off the a 
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BhynOupl nigrdt Scluon-bUL [. 
the Bhort upper one, like a razor into its handle. Darting 
F%a.m. swiftly* along, cutting 

the water with ita lower 
mandible, small fishes 
► struck by it Blide upward 
to the throat, and are im- 
mediately swallowed. 

ProcellarlidBB. — The. 
Albatross and Petrel are 
[ characterized by a hooked 
^ bill and nostrils united in 
a double-barrelled tube. 
The Common Albatross is 
the largest sea-bird, hav- 
ing an expanse of t^n to fifteen feet. Eeposing on the sur- 
face of the water, with its j-^ ^^ 
head under ite wing, it is 
often found a tbonsand 
miles from land. Once 
elevated in the air, it sel- 
dom flaps its wings, and 's 



mnscle of Ihe oyster and other bl- ' 




Talvfis whfch the BclFBore-blll flnds * 




» little open on tbe beacb. ^ 








pansion of winj? te l»lco tbe laiiKth ^ 




orihehtKlj; hiittntbeeciBaora-bUl ^ 




U la mncb greater, oIvIdk corre- 






mj Petrel 
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yet asceads or desceods apparently without an effort.* The 
Peirel, eometimea called Mother Carey's Chicken, ie espe- 
cially dreaded by sailors as the harbinger of a storm.f 

ORDER PYG0P6DES. 

General Cliaracteristics. — The "Rump-footed" birds 

hare the tibiie buried in the body nearly to the heeL This 

prevents walking, but favors swimming. Their feet are 

lobate or palmate, and their plumage ia glossy. 

PVGOPODEsJ '^I^BAiB^'^"'r'"'"™""i''°*'*"''** *"** 

[ PAl.SATE; I ^^ 

Colymbldse.— The Zoom, or fig.m. 

Great Northern Diver, in its mature 
plumage of the fourth year, has few 
rivals in beauty. Unable to move 
on land, except by a constant suc- 
cession of awkward tumbles, in the 
water it is a rare swimmer and 
diver. Usually floating about half 
submerged, it can at pleasure settle 
down, showing only its liead, or en- J 
tirely sink and, escaping with great I 
swiftness, riae far distant, t ' 

Fodioipid9. — The Grebe^ has I 
its toes partly separate and flat, the coivmt«ttarv«it>«. Loon, a. 

• It 1b toaai flonlh of the eqnator, hot there sro other apeclea on Ibe weetern 
COMI oT North America. 

t GlesnlDg Ita Mantj ptUance from the wblrllng rarf!e« or the sea and maklDE 
IM ippeanim Id gtett nnmben ]n*t hefore a Blonn, eeeklng food and shelter In 
the vakeof IhsTejBel, It h»Bt»«n tharsed wllh creallns the tempent,— 11b flesh con- 
tiinB much oil and the natlreg of the Faroe i»Uiidi> are eald to make a lamp bf 
drawlDKa wick through the bodj of avery hi one, and lighting the end which pro- 
]eet( ttom tbe beak. 

t ItBCTT l» Bomewbit like the bowtlnK of a wolf, and te thought to portend ralo. 

1 The Orebe. the Ante and other aqnatlc blrdti are a !<ourc4 of reTennn to the 
people Ishabltliig the lockj coaata, which the; frec|.Denl In maJIUadea. The neete 



160 SUBEINQDOU TEBTEBRATA. 

edges being fnmiehed with a broad, stiff membrane, making- 
each one a paddle. On the land, not being able even to 
tumble, like the loon, it lies down and pushes itself ^ong by 
its feet. In the water, however, it is perfectly at borne, diving 
and using its wings in pursuit of fi^es and aqnatic insecta.* 



Alcidse. — The Puffin and Aukf have three toes fully 
Tvebbed, short, wings, and a general adaptation to a purely 
aquatic life. On the land they ait apright. Moat species 
pinok out feathers to bring their eggs into immediate contact 

are on«n built In 'be ledcre? of Inscccllile clffit, bnt the hanly fowlen entpcnd 
themwlves by Blont ropen from Ihe rammlt of tbo precipices, nnd by awlniiiff In nn^ 
n-o rescb ever; cnaoy bdS crevice oftheroct. eBCherlQeeegnaiid yaniigbtrdr. Ilie 
ollins Is B perllonn one. Oflen Ibe rops cbafep atntlnet a projectlii); edge of Ihe 
mck. or Terllea telzee Ibe fowler, or be reacbee too <iir, or elipE trota bis footlnt!. 
Tb? men boldlng tbe rope aboTe hear a sbrtek of despair, and then all la itUl aSTC tbe 
roar of the remoreeleaa waves below. 

• Singularly en ongb, tbe ptomach of Ihe flrebe alwaye contains amacF of Us own 
feathers, inTolnntarlly swallowed, probably In dressing nod cleansing lt» plnmagp.— 
One epecles makes a floating nest upon whicb II alls and hatcbea Ita proeeny. Bnt 
If disturbed, It plDOKe? one foot into tbe water and. employing Itaa an oar, (ranaporta 
Ita dwelling from the threatened danger. 

t Ttie Great Ank (Ataa Im/wnnit) la atdd to tuiTe become extinct within Ibe last 
balf-ccntnry. A hlgii vBlne Is placed npon tbe few specimens wblch have bean 
preserrod, tbere being now known only thlit. -Ibnr btida uul Ibit^-lwo egga.^ 
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with their flesh, for greater warmth during incubation. The 
Pnffin drives rabbits from their holes, or burrows to tlie 
depth of two or three feet to lay its single egg, while the Auk 
deposits its two eggs upon a rocky shelf in the side of a cliff 
overhanging the sea. ' 

ORDER SPHENISCI. 

General Characteristios.— The Penguin is half fish and 

hall bird in ita habits. It has paddle-wings, with short, rigid, 

scale-like feathers, disposed in regular order, and is incapable 

of flight 1\& bones are dense and heavy, with no apertures lor 



the admission of ^r. It usually keeps near the land, but 
seldom visits it, except for nesting. Whole companies then 
sit erect along the shore, where they might easily be "mis- 
taken for a party of choristers with surplices and black 
gowns." The Penguin is confined to the colder regions of 
the South,* as the Puffin and Auk are to those of the North. 
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MIGRATIONS OF BIRDS. 

Many species of birds leave certain localities in the fall, and, spend- 
ing the winter at the South, return in the spring. Why they do thus 
has never been satisfactorily explained. The failure of food in rigor- 
ous climates is, without doubt, the main factor in the solution of the 
problem, but it is by no means the only one. Birds might incu- 
bate in warm latitudes as well as in cold ; unless, perhaps, a second 
factor be found in the physical necessity of maintaining a uniform 
temperature. But individualt of many migratory species remain in 
the region of their nativity with no apparent inconvenience. Greater 
freedom from molestation in rearing their broods has been suggested as 
a third factor. If it be so, then all southern birds should come north. 
Some birds return, year after year, to the same localities, as proved by 
tying bits of red silk to their legs; but it cannot be positively asserted 
of many species. The southernmost limits of some individuals of a 
species may also be the northernmost limits of others, so that the spe- 
cies may be regarded as resident, though the individuals are migratory. 

The males of some of the Thrush family, as well as those of certain 
species of other families, in migrating northward precede the females 
by two or three weeks, while the sexes associate in goinp: southward. 

It is not determined whether any of the northern birds migrate as far 
as the Equator, though many individuals of most of the species are 
known not to pass beyond the Gulf States, especially the southern half 
of Florida. The strictly insectivorous birds, as swallows, martens, etc. , 
collect in flocks and leave earliest in the fall. They are followed by the 
granivorous when seeds become scarce or covered with snow. 

Extensive districts become gradually depopulated of certain species, 
while in other regions they multiply. After a time the former local- 
ities are revisited by the species that had become nearly or quite 
extinct, while the latter lose their abundance. Hence, to the annual 
migrations must be added others marked by cycles of years ; and not 
necessarily in lines of longitude, but as frequently in those of latitude. 

Birds come and go ; but whence they come and whither they go is 
a matter of conjecture. One morning the trees of Independence 
Square, in the heart of Philadelphia, were found filled with crows. 
Not a caw was to be heard nor a movement seen. The birds 
appeared to be awaiting in silence further instruction. After some 
time several new-comers glided among them, threading their way 
through all the flock, when suddenly the teeming thousands rose 
simultaneously and departed as mysteriously as they came. 

as nccnrn^ely ai» If a Purveyor bad been employed ; stones are removed, streets 
made, a wall is thrown up on tbo windward side, and sentinels, are posted. 
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HINTS FOR PRESERVING SKINS OF MAMMALS AND BIRDS. 

Mammals. — Staff cotton into the mouth, nostrils, large shot-holes, 
etc Split the skin from the top of the breast-bone to the tail, being 
careful not to cat through the abdominal muscles. Push off the skin, not 
pull it off from the body. Separate the limbs from the body, preserving 
all the bones, including the shoulder-blades. With a cleft stick slide 
out the tail, if covered with hair ; but, if naked like the tail of a rat, 
cut it off, as it cannot be skinned. Turn out the legs and clean away 
all flesh to the toes, leaving the tendons around the joints. Skin ovei 
the head, taking off the ears close to the skull, and preserving unin- 
jured the eyelids and lips. Cut into the mouth on the inside of the 
teeth only to remove the tongue. Cut off the head, cleaning away all 
muscle and taking out the brain and eyes. While the skin is wrong 
side out and moist, sprinkle it thoroughly with a mixture of equal 
parts, by- weight, of powdered alum and arsenic. Fill the eye-orbits 
with cotton. Push the skull and legs back, supplying the place of the 
flesh in those portions with tow or cotton. Force a wrapped wire into 
the tail, if skinned, to hold it in place. Leave the skin a few hours, 
flattened to bring the inner surfaces together, to absorb the mixture. 
Finally, distend the skin, without stretching it, into its natural shape, 
as nearly as possible, with any dried vegetable substance. 

Birds. — ^Take the girth of the body over the wings with a slip of 
Xmper, pinning it in the form of a ring, and slide it off over the taih 
Begin the incision with the lower third of the breast-bone. Cut off 
the legs at the knee-joint, and the wings at the elbow-joint. Skin over 
the head to the bill, pulling out the ears and enlarging the orifice to 
take out the brain by cutting forward into the roof of the mouth. In 
all other respects proceed as with Mammals, with such slight modifi- 
cations as will naturally suggest themselves. Most web-footed birds 
have the head too large to force the skin over. For these, skin the 
neck as far as possible, amputate, and after the skin is poisoned and 
turned back, an incision must be made o^ the top of the head or under 
the throat, by which the head may be skinned in the Usual way. Then 
poison, turn back, and carefully sew up the incision. Great care 
must be taken to work the poison around the roots of the tail and the 
wrist-bones of the wings, opening orifices on the inside with the blade 
of the knife, and inserting a pinch of the powder. In the case of very 
long wings, after turning the skin hack, cut a slit along the under-side 
of the arm and remove the muscles. Stuff cotton loosely into the neck 
and body and around the bones of the legs. Tie the bones of the 
wings in their natural position. Sew up the slit, and after a careful 
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ftmngement of any displaced featherB, plac« the bird in the paper ring, 
and label Upon tUe label ehould be written tbe sdentific and tbe 
local name ; tLe len^h in Indies, from tip of beak to tip of tail, tUe 
bird lying on Um back witb aeisk not etretehed ; len^h of wing from 
carpal joint to tip of Jongeet qiull ; a^d of tail from insertion to end ; 
the Bex ; kind of food found in the stomach ; locality ; dal« ; and 
the name of the collector. To reniOTe blood, waali freel; nith warm 
water and dry uninedifttelj ttj dtiatlog on finely powdered plaster of 
Paris or chalk ; also sprinkle on tbe chalk or plaster If fat annoys 
while skinning. Oily Etaine m»y be removed from feathers by a solu- 
tion of potash or soda (half a teaspoonf n1 to a cnp of wat«r), and wash- 
ing immediately after with pore water and drying with plaster. If 
the feathers to be cleansed are colored, ox or sheep's gall, diluted one- 
half with water, sliould be used instead of tbe potash or soda. Single 
feathers, permanently bent, may be at once restored to tbeir natural 
position by simply holding them In a jet of steam issuing from the 
spout of a teakettle. For study, unmounted specimens of birds or 
animals are always preferred ; and as mounting is a diistinct art from 
simply preserving, and can be learned only from a teacher, no attempt 
Is made to give Instructions in it. 

KggS should never be washed, even to remove tbe filth of the 
nest. A dentist's tooth-drill or a nail filed three-cornered may be used 
for drilling a hole in tbe side. By inserting a small glass tube or 
straw the contents may be blown out of the same hole, around 
the tube. Blowing in a little water and shaking thoroughly will 
often facUitace tbe process. If the embryo is partly developed, a 
larger hole may be cut, and the contents removed with a hooked pin, 
pulling out one limb at a time, and cutting it off. The operation of 
blowing eggs should always bo performed over water. Labels for 
eggBshonidnoteporticulerly the date, locality, site chosen by the bird, 
scientific and common name, and any facts of interest. 
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CLASS III. REPTILIA. 

General CharacteriBtics (see Table, p. 13).— Reptiles*, 
being cold-blooded, require nothing to retain the heat, and 
80 are covered only with naked skiu, scalea, etc. The three- 
chambered heart does not send all the TenouB blood to tbe 
lungs. Pure oxygenated blood, however, goes to the head. 
Be[>tileB are moat abundant .in hot climates, those of cold 
regions hibernating. Tbey are generally camivorons, and 
swallow their prey whole. 

IIKARLY COVBRBD WITH A BONT OR HORHT k 

CASB WHICH BLEND3 WITH THE NBDBO- V TtMadtoda, ]tarft><IC,(t& 
SKELBTOH. ) 

COTBBBD WITH BQCABE PL4TB8. .... UttcBt, ABIgOar.M. 

f Mama mtr diutuu : i 

COVBBBD WTTE J oran. sih witb lih. i 
.SB; 1 

ORDER TESTUDINATA. 

General Characteristics. — The Turtles have the sfcel- 

}ton on the exterior of the body. The vertebne and ribs are 



* Tbore nem* UtUe rMemblanee between * cnwllns raptHe aod a flltUug bdde- 
•tar ; yet. In atnictDra, reptHee m much nearer related to birds than to maminel"- 
"Hill la rboirn ei>peclallT In Cbe fosflT, repiile-llke Mid, ArAaoplflP!. and the bird- 
like reptile*, iXnoMiiHa and OmiOiMUiHa. See Oeologr. p*ce 1B3-6. 
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coQSoIidated into an npper shell called the Carapace, while 
the broadened Bternnm forms a lower one termed the Plas- 
^^ gjj iron.* Into this portable cas- 

tle the reptile retreats with 
, marvelons tapidity,f in one 
' genua the limbs and head be- 
ing withdrawn so as to show 
no apparent opening. The 
viscera, the shoulder and hip- 
bones, and the mnEcles are all 
packed in the thorax. Breath- 
ing is peiformed by enlarging 
suuM^aaariM T„rtu. **>« '^"'■y of the mouth, when 
the air rnshes in through the 
nostrils, and by contraction is forced down the windpipe. 



TRDMOATED 




Testudlnldae.— The Land Tortoises J have feet formed 
only for walking, and hence they never enter the water. 
Their food consists of soft plants, as inoahrooms. The plas- 
tron of the female is convex, and that of the male concave.g 

• The «me nainber ot pieces le RniiHl tn the Bketoton as In tbe cndiiiuj Terta- 
bn^, the Bhape and Blie alone being cbanged. 

T The long. Blender mnaclet which tnove tbe flerlhle nock tie tied lo the onder 
aide of the csrapaca. When dried they mar be capable orprodDCliiK mnalcal sounds 
and Ibna have given rise lo the poeHcal lei;end of Ihe origbi oT (be l^re. 

t Maor antbora Dse tbe tenna tortoise and turtle B^onrmonsl; ; bitt the fbrmer 
term Is properly applied to ths land epei^es, and the latter to tbe marine. 

I The "Gopher." a amall tortoise about dghleen Inches long, fimndat tboSonHi. 
belong* to this famllj. II will borrow six feet in the cronnd. 



CXglSdo viTffiiCdna, Boi Tortalee. 
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Emydidaer— The Biver ne-na. 

Tortoise is a commoD 

North American species. 

Its sliarp-edged jaws are ■ 

strong enough to bite asnn- 1 

der a stick half an incli in j 

diameter. It is food of ' 

water-fowl, Bwimming be- 
neath the surface and 

quietly dragging them u 

der. About June lOtli, in 

the temperate climates, it lays thirty to fifty spherical eggs, 
sig.ns. ■^*"" "'^''" reception, a 

hole is scooped in the 
sand by the hind feet, 
' and then smoothed 
over and left. Tiiia en- 
tire work is done within 
fifteen or twenty min- 
utes. The eggs are 
hatched by the heat ot 

the snn in about three months, when the young immediately 

take to the water. 
ChelydidaB. — The Bearded Tortoise is at once the type 



Chllyi malamSia, Bearded TorUiiBe, Sootb America. Vc 

and the grotesque member of this aquatic family. Its flesh 
is highly prized. 
Trionychldae.* — The Fierce Trionyx is destructive to 

\ ot th« icnat (rcBh-wnler tortolH rend BUea's " llie 
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fish, smaller qitadrupeds, birds and reptiles. One bite of ite 
formidable jaws will seveF the fingers from the hand or the 
toes &om the foot Its eggs have brittle shells. 



THdnjfiifeTOX, Snapplnn TortolM. 1. 

Chelonids. — The Sea Turtles are provided with flippers. 

and venture far out from land, visiting the shore only at 
stated places and times to lay their eggs. They frequent the 
tropical waters in lierds.* The Qreen Turtle is the most 
prized of the edible species. It sometimes weighs two tbon- 
sand pounds. 



ChOtn&a mtdai. Green Tnitle, ir, 

• Id (he AntUleB and other breedlnE-plBcee the turtle Is exceodlngt; vilnable. lU 
tuti are a deUcacj ; Its fle^h Is need for food ; lis fat for oil and butter ; Its carapace 
Dr drinking tronefaB. bathtne Inba, sanoes, rooa lo Uw native hnU, and the tortolee- 
hell la ID article of commerce. 
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TuTilt'i not in On land. 



ORDER LORICATA. 



General Characteristics.— The Mail-clad reptiles are 
found in tbe swamps and rivers of warm regions. Bony 
plates set in the leathery hide form a bullet-proof cuirass. 
Tlie lower jaw is compoaed of six bones of varying length, 
put together like the steel plates in carriage-springs. This 
secures the elasticity required by its in conceivably -quick 



AIIigator''l laaerjaa. 
snapping bite. To get an enormonsly-lnrge gape, the lower 
jaw is articulated to the back part of the skull, giving the 
appearance of motion to the upper jaw independent of the 
cranium, fhe conical, deciduous teeth are constantly re- 
newed. The nostrils at the end of the snout communicate 
with the pharynx behind cartilaginous plates, which prevent 
the water from running down the throat, and enable the 
animal to breathe while it has its mouth open in drowning 
its prey. The nose and ears are also provided with valves to 
keep out the water. The tail articnlatea with the backbone 
by a ball-and-Bocket joint, so that with a quick lateral mo- 
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tion it cao knock Its Tictim forward into the month which is 
turned Bidewajs to receive it The eggs are laid in an arti- 
ficial heap of mud and vegetable matter, which in decaying 




Utilelon qf AMgalor. 



affords heat to hatch tiiem. The mother remains near, and, 
attracted by the yelping, tears open the pile, liherates the 
brood of fifty or sixty, and leads them to the water,* 



CrocodlUdEe.— The Crocodile of the Nile and the Ganges 
is thirty feet long, while that of the Western Continent sel- 
dom esceeds fifteen. It often ventures out several miles 
at sea. 

Fig.tse. 



CrocodUut vulgOrii, Crocodile. 

I, and niBle ■Ulgaton, that the 



CLASS reptilia: obdeb lacertilia. 171 

AUigatorlda9.— The Alligator belongs to the New World. 

riB. tS7. 



AJUgaior mialttlppiauil, ADIgator. i,. 

In the colder portions of its habitat it hibemales in the mud, 
bat within the tropica is active at all seasons. 



ORDER LACERTILIA. 

General Chaxaoteristlcs.— The teeth are simply at- 
tached to the surface of the jav. Id the Leptoglossa 
(sleDder-tongued) group, the tongue is long, nicked, and 
enclosed in a sheath, from which it can be protruded through 
a notch when the jawa are closed. In the Puchyglossa 
(thick -to ngned), this organ is fleshy, and can be thrust out 
only when the month is open. 

ChamaeleonidSB. — The Chamehon is confined to the Old 
r.„ „, World.* It leads a double 

life. It may be asleep on one 
side and awake on the other, 
I One eye can watch an insect 
crawhng in the rear, and the 
other in front When agitated, 
™— . , .^ ™. , each half of its body wishing 

• MuiT of UiB ■toriei' cnrrent «bonl the chamelaon's ctumire of color are dnnbt- 
iBMBibtilonB: retltcMibeconiastpleaBiire yellow, (teen, or bl»ck. "InlbeBkln," 
1S78 Bert, "there Ib s network of mlDnls dncUs connecttnp with plgmetit-yesldei 
«D the nnder mrftw, which contain the coloring llqnld. The lint of the animal 
depeDd«onUie»Dionnlofthl»llqnia Injected Into the ducts." The proeeM ■earn* 
la that otblaehlDe In the himuD epeciea. 
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to go its own way, the animal tnmblea about as if iutoxicated. 
Three of ita five toes on 
each foot are anited in 
I an opposable bundle to 
the other two, giving a 
firm grasp to the branch 
aronud which it winds 
its prehensile tail. It 
never moves two feet 
at once, and often car- 
ries one elaggishly for- 
ward after the other, 

with the imperceptible movement of the hour-hand of a 

watoh ; bnt ita long, gnmmy tongue is 

quick enough to catch a fly buzzing 

past, at the distance of twice the length 

of the Chameleon's body. 
Iguanidm. — The Iguana occurs in 

both hemispheres, but the typical 

genns only in South America. Some 

species of this arboreal lizard are 

prized as food, 

Agamidse. — The Horned Toad of 

Western North America may be tamed 

as a pet and taught to come aiid go at 

call. 

G^ckotidse. — The OecJco has ex- 
panded toea, from which a sticky fluid „ 

exndes, enabling it to ascend smooth Horned Toad. i. 
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wiJls and mn along 
ceilings, with ite back 
downward. 

AmeiTidee. — The i 
lizards of the New- 
World are small, and 
useful as destroyers of 
noxious insects. 

ScinoidEe.— The 
Glass Snake of the Mis- 
sissippi Valley ie one of the abernuit fonns belongi.ig to this 




I1alydaaiiliaiq/cMlemt>,QBeko. (. 



ftg. «*. 




OpIOaauna tentrOlii, Glue Soike. 



family. When frightened, it contracts its mnscles so * 
lently that its tail will break off as if it were brittle. 



ORDER OPHIDIA. 

Oeneral Chaxacteristics. — Serpents are distingnished 
by their dilatable mouth and the absence of a sternum. 
They crawl by using the movable ribs and under scales as 
legs.* The vertebrae are joined to each other and to the ribs 
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by ball-and-socket joints. The eyes are destitute of lids, and 
heace the unblinking stare of a serpent Some species are 
hatched from the egg before it is deposited, and are said to 
be ovoviviparous ; but nearly all lay eggs in the sand, to be 
hatched by solar beat. In some varieties, the mother looks 
after ht^r young for a season, and swallows them in case of 
danger. The teeth point backward. Most of the Tenomous 
serpents have, in place of teeth in the upper jaw, two fangs, 
through which the poison is ejected to the bottom of the 
wound.* The jaws are fastened with elastic ligaments. 



mdelon i/f a Serpent. 

which allow them to be separated, so tliat the snake can 
swallow an animal twice its own size. Snakes shed their 
epidermis once, and, in many cases, three or four times a 
year. It parts around the month, and the reptile slides out 
of it by crawling through a crevice to hold it, reversing the 
cuticle. The slough is perfect, even to the epidermis of the 

* Snakei, In repoee. oil with the (sU In the middle and Ihe hud oulelde, laid 
OTer, at timet, acroea Ibe folds ot tfae bod; to tbe centre of the coll ; ro Hut on an 
■hnn thef can nncoli wkh a romsrd mollon, u they huve no power of movlDg t»Il 
flret WhenBhonlloetrihe.reetJDjc npon the letter third of their bodr, the; donble 
Ihemnelvef Into fcldt, not colic, and snddenlr atrai|^teDlD(r. reach tonnri theli 
length onij. and aliraT* iiuUiitlr recover tbulr dBiting poaltlDa. 
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eyes. In cold climates, snakes hibernate, gathering often in 

their holes in large 

masses.* 

Crotalidae.— ^aWfe- 
stuikss have on the end 
of the tail a Beries of 
horny eolai^me 
loosely attached to each 
other, which, when 
shaken, moke a rattling 
noise. Each slough 
leaves a new bntton, 
while the end ones are dropping off from wear ; hence the 
number is no indication of age. The Copper-head, Mocct^ 
sin, etc., are venomous smtkes belonging to this &mily. 




iShJI </ BaUietnale, thoaiiuifaBgt. 



Ffg. I 



fig.gas. 



Ovlibi durlmi, RatUetDske. 



la >nd tnimale. The geueTiil br 
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They are more 
dangerous than 
the rattlesnake, 
as they give no 
Taming.* 

The Add^, a 
spotted snake of 
New England, 
though biting 
seTerely, is not 
poisonoQB. 

The so-called 
Vipers are con- 
fined to the Old 
World. The 
Cobra de capello 
{Naj a iripu^ 
^ dians) of Sonth- 

ti ern Asia can cx- 

^ pand the upper 

part of its body 

• The percenlaite of 
perM>ii» djlDK from Iba 
eCbct of ■ BDiike-bKe U 
vei7 BmalL In uaaij 
inataDces l^rta mora 
tUal Hum the potmn. 
Hence the rnake Uut 
bag bltien rhould ba 
Immedlslely kdled, 
and Its iDoulb enm- 
Ined tor bnga. It Ibef 
are ddI [bond, all 

once, wflh regard In all 
onrlandmakaa. Ifdls- 

form of nlcahnilc drink, 
whicb phonid be fatfaen 
as speedily ae poasfbJe 
Id lar$;e qnantltiee, Ull 
Intoricallon resnlla, 
whkblBaBlKiitbatths 
roUontont ' "■ * 
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into a kind of hood, and iU dilation is a sign of anger, as 
strikingly as the rattle in Crotalna. The hood is marked bj 
a figure not unlike a pair of spectacles. Tlie bite is greatly 
dreaded, as the poison is very subtle. In India, the Cobra 
is reverenced, and when one takes np Itfl abode in a house, 
the Hindoo will induce it to enter an earthen jar, and then 
carefully carry it off to a distance and release it.* 

ColubridsB.— The Black-snake, Striped-snake, Water- 
snake, etc., are included in this family. They are all perfectly 
inoffeuBive. 

iV. «». fig. SOI. 



Boaanaeonda. Oiola t^ Aaaconda. 

Boidee. — The Boa and Anaconda of South America, and 
the Python of Africa and the East Indies, are the largest ser- 

* Tbli Hrpeut ta aim used by make-chirmerr, who bandle U wllb Impnnit; and 
pretend U> tlinnT It Into a lelhu^ inii bring It ont at will. " Diswing Ibe repllte 
rtoa IU cage tbe; win Irritate It bj presenting > etick. The aolmat ImmedlalelT 
erecti the Ibre part ot Its body, twelli lie neck, opens Its Jaws, eilends Its forked 
ton^e, and beeln^ tobl><s. 'Hieiia sort of battle bejiins between the serpentaodthe 
:^nner. The latter itrikln;; np a manolonons sodk, opposes his clenched Dst to 
his enemy; the Ibnner flieslts glittering eyes npon Ihellnand followaall ICa move- 
meats, bslanclnglU head and IbDa keeping np a kind of dance." 
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pents kDOWD. Tbey are freqnently fonnd over twenty feet 
in length. Their lnt« is harmleBa, but, suspending themselves 
from the branches of trees, they dart upon their victims as 
they pass beneath, entwine them in massive folds, crush 
their bones, and tlien swallow them entire.* 

« Hydrophidse. — The 
"<'- ^- — Sea-snakes inhabit the 

fresh and salt waters of 
warm regions. They are 
I distinguished by their 
I vertically-flattened tsal 
and uniform arrange- 
ment of teeth, showing 
no distinct fangs, though 
proved to be highly ven- 
omons. The nostrils, on 
the upper part of the snout, are provided with valves, which 
proves them to be air-breathing. At least forty-eight species 
have been discovered, all but six belonging to the Eastern 
Hemisphere. 

* To aid in graiping Ihe limb, tbej' tuiTe on eadk side, at Ibe bUHi of the iaU. a 
born; epQr. Tbeee are InlemallT connecled with a »erle> of bones, ni 
representlns the hind lege of qnsdrnpedB, 




oonetrictor, Bisck-enake. 
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CLASS IV. AMPHIBIA. 

General Characterietics. — Amphibians have a double 
life — as immatnre or tadpole stage passed ia the water, 
during which they breathe by gills; and a mature stage 
pofised in the air, during which they breathe by lungs. To 
this metamorphosis there are a few exceptions, but the typi- 
cal species lose the gills and tails by absorption, and develop 
lungs and limbs. Some retain the tails and others the gills, 
but all when mature have lungs. As a rule, the tadpoles 
are herbivorous, the adults carnivorous. 

AMPHIB1A.]t.iu 



ORDER ANURA. 
General Cha,racteri8tios.— The Tailless Amphibians 
are distinguished by ^^^ 

their broad beads, naked 
skin, prominent but 
retractile eyes, and, in 
the adult state, lack of 
tails. The eggs are laid 
and hatched in the 
wat«r. The young tad- 
pole resembles a little 
fish, with a large head 
and compreascd tail, 
but no limbs. Soon 
gills (brjiDchisB) appear; 
and then small, vascu- 
lar tofts aid respiration 
by extracting air from 
the water that passes 
through themoutji and 
out of temporary slite. 



Skeleton t^a Frog. 
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At len^h the posterior extremitieH show themselves; theo 
the anterior ; the tail ia absorhed (not dropped off) ; the 
InngB are developed; the branchife waste away; and the 
little anim^ matures into a frog. Destitute of ribs, it 
breathes like the tortoise, by swallowing air. 



lib KaarlCAaA, CbBinOH 3bchl 



Hanidee. — The Common Frog (Bana pipiens) ia a type 
of this Qunily. Living mostly in the water, the toes of 



its hind limbs are webbed. The Tree Frog (Hylidm) has a 
viscid ball or sucker on each of the toes, by which it can 
climb easily. It lays its eggs on trees which overhang the 
water, and, when hatched, the young drop into it. In cold 
ktitndes, ill the species hibernate in the mud. 
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Bnfonida. — Toads differ from frogs in tho absence of 
teeth on the npper jaw. They hibernate beneath rocks and 
in holes which they dig ^, jp,_ 

in the ground,* only 
vidting the water to lay 
their egga. Living ex- 
clnsirely upon insects, I 
and having a voracious 
appetite,! t*** ^°^ "^^ 
fnl animal can be har- 
bored in a gai'den. la 

both frogs and toads, SuA <nwT*xI»M, common Tc»d. 

the tongne is fastened 

at the front of the month instead of the back. The viadd 

tip, armed with two finger-like prongs, can be darted ont 

with incredible velocity. An insect venturing near is thus 

glued fast and put 

down the aQimal's 

throat without masti- 

i cation. 

I PipIdflB.— The ^^«- 

' rinam Toad lays its 

eggs in the water, but 

the male quietly places 

I them upon the back of 

the female. Adhering 

■i _. . ^ _. - to this, cells soon form 

PipaaBierUatia,aaniianToBi. l. , ' . , ■ . > 

beneath, in which they 

become imbedded. Here the young arc hatched, and pass 

* Mo doubt Uiey can reDUlD > long time, wlthoiit food, but there Is do well Bulben- 
tiatedlnsUnceorihetr having been fonisdeDcloied In csvltleBofBolld rock nllb no 
en>Ticc9 connecting wlOi tbe outside world. 

t A uatunllat once ted to « load iwentj-tbree sqnasb-bnga and ninety bur cater- 
pinarr, an iDcb and ■ half In lengih, before It Cnmed awa; lo digest Its meal. Feed- 
ing moell; hj ulgbt, the toad la or great aid to the EntoraologlBt In RimlBhlng blm 
vritb apeclmena of Inseelfbemlgbl otberwlee never see; tboogh he Is compelled to 
sacrifice the llf^ of his as^'tanl In order lo avail himaelr of Its services. In spite of 
popnlar prejudice against handling toads, etc. nil the members oftbls order arc per- 
fecllj barmless, except a temporary smarting that the eindstlons ot tbo skin may 
prodoea it tranaterred from the banda to (he eyes. 
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through the usual metamorphosis from Die tadpole to the 
fDll'limbed stage. Finally, the whole brood emerge, preeent- 
iog a singular sight as tbey struggle out with heads and 
paws projecting in all directions. 

ORDER URODELA. 
Oeneial Characteristics. — The Tailed Amphibians 
resemble lizards, but, unlike them, hare gills in the earl; 
stage of their development Except the retention of their 
twls, the; pass throngfa essentially the same transfonnations 
as the Anura, the fore limbs, however, appearing before the 
back ones. 



SalamandridsQ. — The Sakmiander exudes a milky, gluti- 
nous kind of perspiration. By its evaporation this will for a 
time protect the body from the heat, and hence the popular 



TOperstition that the animal is fire-proof. The Newt skill- 
fully euclosea its eggs, deposited singly, in the fold of a leaf 
whose edges are carefully glned together. It poasessee a 
remarkable facility for repairing damages ; if a tail or leg be 
broken off, it will be restored, and the operation may be 
repeated many timea* 

• The bnnchls or iha Frog and Newt, when tbe llmbt are partloJlj dsnloped. 
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SSq. 310. Sig. 311. 



(ritoBiTl*Mti«,HewtorTritOT, Mrf*in iiofenoidM, Aioloil. {. 

Amphipneusta. — The Double-breathing Amphibians 

present anomalous forms, which are of interest on account 

of the apparent permanency of thetr gills. Among I hem are 

the Siren, or Mud-eel, of the Carolina rice swamps, the Axo- 



loti of the Mesican lakes, and the Pi-oteua, which inhabits 
certain caves in Austria, and haa only rudimentary eyes. 
Becent investigations suggest a doubt whether they are not 
merely the larvse of other animals whoso life history is not 
yet fully known.* 

ItarnlBh the ino»C conveDient meane Ibr obBcryiuK tbe circulation of tho blood, Ftac- 
lug Iha little creBtnre Id n vis!, vlth s pocket-lene the glolniles m&j be Be«n chaiilDg 
one uioltier a> Uiey fp ont Ihrough the arteries and retnra by tbe vcina, 

• Ab tbej have tuft-lite hmuchlte besides lungs, thej have been tbooebt to lllne- 
tmle ibe K«mral law rhat the " transient embryonic etaijes of Ihe hlgber membe™ o( 
■ny dtvlslaa oi Ibe animal Ungdam are ofleu reprCBentcd b; the permanent condi- 
tii^ of Its lower niemben." 
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CLASS V. PISCES. 

General Characteristics.— Fishes rank lowest among 
Tertebrates. Their bodies occupy a honzontal position, with 
jl^ g^ no power even of elevating 

the head independently. 
Their sen see are blunted. 
Their eyes are large, but 
generally have no motion. 
The external ears are want^ 
ing. They progress mainly 
by horizontal movements of 
tbe vertical tail, in marked 
contrast with tho vertical 
movements of the horizon- 
tal tail of the mammals in- 
habiting the water. The 
two pairs of fins underneath, 
oorreeponding to the four 
limbe of quadrupeds, as well 
as the fins upon the back, 
serve as balancers. Most 
fishes have a swimming-blad- 
der — a sort of rudimentary 
hing — whoso nso is doubt- 
ful, though it is thought fo 
be Eorviceable in changing 
their speciGc gravity. They 
breathe by means of gills. 
These arc delicate fringee or 
lamince on each aide of the 
-■ Fat- bead, generally protected by 
^T; a kwny 1'^ called the jiH- 
h Feno coco.-'l ffw MJMti*.- It WM»a' cover. Tbo Water, nsnally 
oMtr,; I. iiA.w; n. ^^'<'- taken into tho mouth in s 

way similar to tho act of swaUowiug, bathes tho gills, and is then 



CiBOm.iTonT Ststiii of Fisb 

data arUry : b. Artaiai tn. 
Utcu ot heart; d. AiiTide, 
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discbarged at the gill-openinga. Meanwhile, the blood cir- 
culating in the gills absorbs the oxygen of the air which the 
water contalnB, and is purified. As the heart has bat one 



Bmxt<mon'FUB.—».I^eloralPltu;b.Vaiiral;c.Donal;6.J.nal; Taii,eaudal. 

auricle and one ventricle, the blood, after being aerated in 
the gills, is not returned to the heart, but is driven directly 
through the body. The mouth is the only prehensile organ. 
All the species are essentially oviparous, a few being ovoi-i- 
viparous. 

ORDER DIPNOI. 

General Characteristics.— The Doublo-breathing fishes 

have both gills and lungs, two pairs of limbs, and two anri- 



LtpUoArtn annteUm, Mad-fle 

clea. They thns ease tho transition from the Amphibians to 
the Fishes. There is only one family, the singular Mud-jish 
of tropical rivers. 
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ORDER ELASMOBRANCHII. 

Gteneral Characteristics.— The Strap-gilled fishes have 
fixed gills and no gill-covers. Their skeleton is cartilagi- 
nous ; skin^ rough ; and the ventral fins are far back. In some 
families the tail-lobes are of unequal length (heterocercaT), 



Fig. S16. 




F%g, S17. 



FasHnOea hasiOta, Sting Bay. 

RaiidsB. — ^The Bays are noted for their enormous pec- 
toral fins, formidable tail, and tesselated teeth. They some- 
times weigh half a ton. The 
teeth are adapted to crushing 
sea-weed and shell-fish; while 
the tail, armed with hooked 
spines, can be suddenly lashed 
around an enemy, the barbs 
frightfully lacerating the flesh.* 
Rhinobatidae (nosed-skate). 
— The Saw-fish has a sword-like 
snout one-third the length of 
Tesmiaud TMh^aBan, the body, and edged with tooth- 
like spines. Brandishing this among a school of fishes^ 
many are at once disabled, and afterward eaten at leisure. 

* To this fiimily belongs the fhmons Torpedo, which on being touched gives a 
violent electric shock. It possepses a kind of voltaic pile composed of parallel 
prisms, 1963 of which have been counted in a single fish. The electricity has been 
nsed in galvanic experiments^ as making a magnetic needle, etc. 
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J»p. SIS. 




Aiitb anttffuAwn, Saw- 



Zygeenldae (yoked). — The Sharks are the butchers and 
scavengers of the ocean. They follow ships pertinaciously, 
gwallowing greedily anything thrown overboard.* Their teeth 



Zwmna moBtuf, Huamec-hnd Shark, i,. Bhorl^i TteOi. 

* On BlDW-fsllIng meroliuil-eblpB, ehirk-fliitalne l» h fiTorlle pnnlime. eepectillj 
when the lef set Is becalmed. A recent sccoam Mys ; "lwaBbDldfn([tbohe»Ty hook 
and wire rope over the aide, wh<v I feU thst I had ca-ight B biir flih.and palling II 
caollaaely. a shark aaae to ttie earbcs. I called on>, when the paseengen ran to 
m; help. Be elnun^led m Tlolently, lanhing the water with hln tail and trjing to 
bite the hook Hsnnder. that we were obliged to keep dipping hit head under water 
and then haul hlin up two or three f^t to let It mn down hi? thront At last be was 
Dearlj drowned, when, sending a rnnnlng bow-line down the rope by whl^ he was 
cmngU, and making It tant nnder hlB back On, we clapped (be Hoc around the etcam 
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are in numerous rowB, held by Btrong skin upon the roiiuded 

edge of the jaws ; but ^ ,„ 

only the outer row 

stands perpeudicakr- 

ly and can be used. 

As fast as any drop 

out from wear or 

fracture, inner ones 

move forward to take i 

their place. The share saa 

Hammer-head Shark 

is Bometimea thirty feet long. Ite eyes are at the end of the 

lateral prolongations of the head, which can be bent so that 

the shark can see ita Tictim on both sides as it settles down 

upon it The egga of both Eays and Sharka are hom-hke 

sacs, with tendrils for clinging to the sea-weed. 

ORDER GANOIDEI. 

Qanoidei {enameled).— The Ganoids include the Gar- 
pike, with its enameled scales in oblique transrerse rows. 




and the Sturgeon, with its bony plate& The latter feeds 
upon the garbage and vegetation on the mnddy bottoms of 
the great rivers. 

wincb. nnA tnnied the Blom no. Some then hauled bin Ufl up, while sll aTollabic 
hand* dr-eged at Uie otfaer line, vfalcfa held hie hewl. As ■odd at we ^ot him on 
board be broke off nbont lhr«« l^el of the ship's Imlwarks by a stnsle la»h of hia 
tremeTidDnB UII. Thin va> then cntofT bf tbelMwlewaln vlth a halchet. while a 
doien of hb wUh boirle-]tnlee» Bnlnbed hiDd. We foond In Wb ptomaoh sli lareo 

jhaut-bonea. which Ihe cook hnd thrown overboard Iwo days before. The liver 
lined Iwo hrge mab-deck tnhe, and when tried out ea-ie DS ten gnllous of oU" 
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ORDER TELEOSTEI. 



General Charaoteiistlos. — The Teleosts (perfect bone) 
inclade nearly all the common fishes. The skeleton is more 
or lesa ossified, the skall complicated, the single gill-opcDing 
protected by a bony flap or "gill-cover" (ppercHlum), am] 
the tail equal-lobed {homocercal). 

STngiiathidflB (jaw-tied). — The Pipe-fish has a tube-like 
jaw. Ite single dorsal fin, set far back, works like the screw 

nam- 



of a propeller. The male has a kind of marsapisl ponch, in 
which the female places the egg for hatching, and thither 
the young fice for safety. It feeds upon minute insects and 
shell-fish, thrusting its long snout into every crevice, and 
sometimes, wbcte that cannot enter, blowing in water to drive 
out its prey. 

DiodontidS9 (two-toothed). — The Puffer inflates its 
j^ ^ body by swallowing air. Floating 

bottom up, it presents to its ene- 
mies beneath only a ball of spines, 
I with which ita back is thickly cov- 
ered. 
LophildsB (crested). — The 
ntraSdtmKtr^httu.Pttiat. i. MsJiing Frog has the ventral fius 
forward of the pectoral. The latter 
serve as legs, and enable it to hop about upon the beach. 
Upon the head are three spines — the first, with a shiny mem- 
brane at the tip, fastened by a ring-aad-staple joint and able 
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LtflAat ania1eaniu,ViihbigFrog. ^ 

to moTe in every direction ; the other two taming only back- 
ward and forward. The sluggish creature lies in the mud at 
the bottom of the water, and, waving the first spine, attracts 
the curioue fishes with this glistening bait ; but, as they nib- 
ble, the rear spines knock them into it« capacions month. 

Percldee (dusky). — PercA are jn„. .w 

found both in salt and fresh water. 
Their operculum is so constructed 
that they can be kept alive in the air ] 
for hours by occasionally pouring 
water upon their gills. flmM.*«wo»i», 

Xiphiidae (sword-like). — The TeiiowPe™i.. j. _ 
Sword-fish is remarkable for ita upper jaw being prolonged 
into a formidable weapon. As its food consists only of squid 
and small fishes, the use of the "sword" is a mystery.* 
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«. Scomberidse (mackerel-like). 

— The Mackerel, in May and June, 
appruach the shorea in eaormone 
shoals to spawn, and great num- 
bers are then caught for nurket. 

Fig. ISO. 



<Smnbtr vtrrtWt, Hukeral. i. 
Blepharidee.— The CoUUr-Jkh 
IB noticeable for the lengthening- 
^^^^ of the spines of the dorsal and 

^B^:^ anal fins into hair-like filaments. 

^^Ns^ ChBBtodOBtidse (hair-toothed). 

^^v — The Archer can shoot a drop of 

\^ water from its month with such 
^S. precision as to bring down a fly at 
**»««, CobbiwiBh. i. ^^ distance of two or three feet 



CKufSdon nttrOtiu, Archer, f. 

Gadldes. — The Cod* is caught in deep seas with hook 
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aod line. It is so nniiieroDs in certain localities that eight 
men have taken eighty score in a eingle day. Nine milUons 
of eggs have been fonnd in the roe of one female. 
Echeneidas (ship-holder). — The Remora, or Sucker-fidi, 



iig,ssa. 




BAmeii i^ileauda,^ 



has on its head a flat disc, not unlike the sole of an India- 
nibber shoe. This enables it to cling to rocka, vessela, and 
even to other fish, twelve or fifteen having been found hang- 
ing to a single shark. The pressure of the atmosphere holds 
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it SO tightly that a Btrong man can hardly drag it loose. This 
arrangemeDt probably serves it for cheap and easy transpor- 
tatioa, as it is DOt a good swimmer. 

PleuTonectidBB (side-awimmer).— The Flat-fish has ite 
bead singalarly twisted, bo that both eyes are on the same 
side of the body. This is always the upper and dark-colored, 
-rhile the lower side is white. The Family furnishes im- 
rtg, SK. portant food fish as 

tbe Halibut, Turbot, 
Sole, and Flounder; 
the first sometimes 
reaching a weight of 
six huadred pounds. 
EzoccetidBS (sleep- 
' er-out). — The Flying- 
fish has large pectoral 
I fins, by which it can 
I snpport itself in the 
I air for a few seconds.* 
I Its brilliant coloring 
l makes it the common 
£ixoaetiavo&iam,v\3\De-mi. \. prey ot bii-d and fish. 

* 11ileM>-caOed"dight" is only the result or m Imintai Bcqaired V*liQDilDe 
to the mrbce with great tsIdcI^, In order to escape Its enemies. It cumot ctumgs 
Ita taxaie nor raise Itself In the air, end Its tins cannot be flapped Mke wlnge, bnt 
•erve only «a a paraclinto.— Cspt. Biifl! Hall jrlre* a very animated description of the 
pursuit of a school of flylEg-fl»b by a dolphin (CbrtTAtsna AlTjiflrb, Corypbece, note, 
p. 84). "Tbe flylng-llBb took Ibelr Dlgbl to wlndwart. A brge dolpbln, wblch 
had been keeping company with na abreaat of tl^e weather gangway, and, ae nsoalf 
glUtenlni;moBtbetiDtinilly In tbe snn, no sooner detected onr poor dear friends take 
wing (ban he tnmed hla iead toward them, darted to the sarlhce, and leaped from 
the water with a lelocity little short, ae It seemed to ns, of a cannon-ball. Bnt 
thongh the Impetus with which he shot himself Into tbe air ^>e him an Initial 
velocity greatly eiceedlng that of the flytng-flsh, the start which his fated prey bad 
got enabled Ihem to keep ahead of hlmrOra considerable time. Tbe lenglh of the 
dolpbln's first sprtnfc conld not have been lesn than teD yarde, and atter be fell we 
conld see bim gliding like lightning through the water for a moment, when he again 
rose and shot apwards with considerably greater velocity than M first, and of eonrae 
to a stin greater distance. In this manner tbe merciless pnrsner seemed to stride 
along the sea. whUe bis brlUlanC coat sparkled and flashed hi the sou. As be fell 
headlong in the water at tbe end of each leap, a series of circles waa sent Ihr over 
the sarCice, for tbe breeze— ]nst enough to keep the royals and topgallant atnddlnpi 
aalls extended -was hardly felt as yet below. The group of wretched flyliig^ali. 
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Saurldae.— The Cat-fish, or Horned-pout, has a naked 
skin, and the mouth surrounded by tentacles. 

ClnpeidEB (shad-like). — The „„ ,^ 

Herring aseendB fresh-water 
streams to spawn, thns comin 
each spring from the depths of the 
ocean to the hand of man. Im- 

, , ,, Ctttfta Krraia, HeniDir- i^i. 

meuse schools go np the same 

stream in which they were spawned the previous year, and 
always select the branches leading to certain head-waters, for 
which they have a preference. 

thiM hotly punned, M length dropped Inio the fea ; bat «e were rejoiced lo observe 
UlBt thej merely looched the lop of tie Bwell.snd Inslaotlj eet off sgsln Id » fre^h 
ud eveo more vlKOroae lltght. The dlrectlun they now look vnt qolte different 
from the one In which they h»d eet ont, implying th»t they ■bbA detscted their Berco 
enemy, who whb ^Inln^ rapidly apon them. The f^reedy dolphin waefhllys? qnlcb- 
»lghted: (or wlieneier they vsrted their flight in the emalteat desree, be lost not the 
tenth part or« second in shspinjrhiaconrse BOSS lo cot off the cbsse: while Ihej, In 
■ mBnner really not unlike thit of Che bare, doubled more than onee npon their pni- 
ener. Bat It was eoon plainly to be seen that the strength and confidence oriheflying- 
Ikhwere bet ebbtng: their fllKtate became shorter and fhorier, ond their conrse 
more flattering and uncertain. H-hlle the leaps of the dolphin seemed lo stow more 
tigonMB at each bonnd. ErenlnBlIy tbis ekDfnl sea-iportfinan seemed lo onange 
hl> ipriDgi wt ae lo MI JnM nnder tbe very spot on which the eihaniited flying-tUb 
were abont to drop. This calaetropbe took place at too great a diRtaoce fbr He to eea 
'from Oie deck what happened; bnl on onr raonntInK hlgb on the rigging, we may bo 
•aid to baTSbeenlaal the death; ter then weconld discover that the anrorlanale 
little creataree. one afler another, either popped risht Into the dolphin's Jaweu 
they lighted on the water, or were snapped ap Instandy aRer." 
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SalmoQidss.— The Salmon hae habits eimilar to those ol 
the Herring, but, oa acconnt of its greater size^ia able to 
ascend waterfalls ten or twelve feet in height. Arrived at 
the spawning grouDd, a hole is scooped in the gravel and the 
^gs deposited and covered over, the parent returning 
leisurely to the sea. Its food in the ocean consists of small 
sheil-tish, not excepting its own progeny. 

■ ^ Sig. 333. 



Tlie Esocldae include the voracious European Pike and 

American Pickerel (Esox reticulatus). They are masters of 
the waters in which they reside, destroying mercilessly every 
other flsh and even the young of their own kind, as well as 
mammals and birds— three water-rats and the remains of a 
duck having been found in the stomach of one pike.* Hence 
they should be exterminated from all streams intended for 
the raising of trout, gold-fish, and other soft-finned fishes. 
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CyprinidBB. — The Carj), indigeuoas to Europe, has been 
successfully naturalized in America. It ie especially cnltU 
vated in reservoirs for the table, attaining sometimes to the 
weight of 100 ponnde, and living to the age of 150 years. 

The Gold-fish (Cyprinna auratus), originally from China, 
has become s common pet of the parlor and the fonutain.* 
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The SUver-fish is only a variet; of the Qold, resoltiDg front 
artificial treatment 

The Barbel, belonging to the Bame genuB, has fonr beards 
or barbnles hanging from the moath, probably to aid it in 
grubbing with ita nose in the soft banks for aquatic larvie. 



JjVulSa fodratMt, Broid-iioied Ed. ^, 

Angqjllidffi (snake-like). — The Common Eel is oviparoas, 
and so tenacious of life as to wander across dewy meadows 
&om pond to pond, its gill-openings being far back and thus 
protecting the gills from drying. 

ORDER MARSIPOBRANCHII. 

Gheneral Characteristics.— The Ponch-gllled fishes have 
a cartilaginous skeleton, naked skin, only one nasal organ, 
and UQ lower ]aw. 

Petromyzonldae (stone-snckera). — Fig.sia. 

The Lamprey occurs in both salt and 



Paromfton amtrieOmt. LamprajT' it- MoulA (tf I/Ompny. 
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fresh water. Its mouth is simply a circular sucking-cup, 
anned with numerous teeth. The tongue, working like a 
piston, produces a vacuum by which the animal adheres to 
any object Assisted by the current, it thus drags away quite 
large stones from the spot it chooses for depositing its spawn. 

ORDER PHARYNGOBRANCHII. 

Pharyngobranchii (guUet-gilled). The Lancelet^ a sin- 
gular little fish not over two j^ ^^ 
inches long, found on differ- 
ent coasts, is the only repre- 
sentative of this order. It has BmuM>8tlhmlanceoiatu8,Lajicel^^ 

no skull, jaws, brain, heart, 

true fins, nor eyes. The mouth is only a slit. It swims by 
means of a membranous border above and beneath. Yet the 
little creature breathes, eats, and its blood circulates by means 
of rhythmical contractions of the vessels. It is considered the 
lowest type of organization yet known in the Vertebrata. 



^^i^^m^ym^^^^^^^^''^-. 



HOMOLOGIES AND ANALOGIES OF THE VERTEBRATES. 

A comparison of Figs. 26, 58, 70, and 116, illustrating the anatomy of 
some of the various orders of Mammals, shows a remarkable similarity 
of structure. Thus, while the figure and size of the head of the mam- 
mals vary greatly, it is always composed of the same parts, marked by 
the same processes and united in the same order. Any difference is 
only a modification of form and structure, rather than of omission or 
addition. These variations are least observable in the embryonic state, 
and become more apparent in maturity, through the ossifying or non- 
ossifying of the sutures, the greater or less development of the 
processes for muscular attachment, and the adaptation of the cranium 
to the size and shape of the brain. The so-called ^'facial angle," 
formed by a line drawn from the forehead to the most prominent part 
of the upper jaw, and meeting a line from the middle of the ear to 
the base of the nose, shows the difference in the form of the head, and 
is an index to the intelligence of the several orders of mammals. 

Homologies of Limbs in the same Animal.— in the 

skeleton of the horse, a careful study of the angle formed by the 
scapula and humerus with that formed by the ilium and femur, will 
•how how antagonism in direction gives stability of position. Were 
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both BDglRB directed tbe same w*j, tbe bonea would ehnt together uid 
tine uilnul till. That there mt:j be a doable antagoniHm and a lowei 



Bgalnat m npper, the angle formed hj the humeros and toitxrm 
antagonizea thftt formed by the femur and leg ; but each respectivelj 
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in the contrary dl^Bction to the antagonism immediately above it, thus 
intensifying the stability. 

Homologies of the Limbs of different Animals.-Com- 

paring the anterior limbs of different orders of mammals with those of 
birds, reptiles and fishes (See Fig. 345) the same fundamental idea will 
be recognized in all, yet so modified as to adapt the several species to the 
most diversified modes of life. Thus from man to the fish are found the 
humerus (H), the radius and ulna of the forearm (RU), the carpal 
bones (G), the metacarpal (MC), and the phalanges (PH). The greatest 
modification is observable in the wrist-bones (indicated by the dotted 
line) and those beyond. The normal number of carpals, metacarpals, 
and phalanges, is sometimes reduced and sometimes multiplied, that 
the limb may be used specifically, according to the wants of the 
animal, for swimming, crawling, flying, paddling, running, digging, 
climbing, etc. llie perfection of the human hand, which combines 
nearly all these uses, depends chiefly on the free revolving motion of 
the humerus and the rotation of the radius about the ulna. This mode 
of action necessitates a clavicle. The more perfect this bone, the 
greater the power of rotating the forearm ; and, when the clavicle is 
wanting, the radius and ulna are usually consolidated and the fore limbs 
become only columns of support or instruments of progression. This 
latter condition existing in^the horse and the ruminants, ^the meta- 
carpals are greatly elongated, elevating the lieel to the height of the knee 
in other quadrupeds, and permitting the toe only to touch the ground. 

The posterior extremities follow the analogies of the anterior in 
most mammals, the true knee with its patella being more or less con- 
cealed in the flanks, with a corresponding elongation of the heel, the 
toe only touching the ground. 

Laws of Comparative Anatomy.— The foregoing remarks 
upon homologies and analogies prepare for a deduction of some of 
those great laws of coexistence, which lie at the foundation of com- 
parative anatomy. 

1. Since the extremities by means of which the animal procures its 
food must always bear a certain relation to the teeth which masticate 
and fit it for the stomach, the former decide the animal's external 
structure, and the latter its internal organization. 

2. The position and size of the processes of different bones deter- 
mine the direction and force of the muscles by which they are worked. 

8. The character of the muscles determines the strqcture of the 
nerves which call them into action, and of the brain in which the 
nerves originate. 

4 The nervous system determines the degree of intelligence. 

The structure of an animal, its natural habit and mode of life, can 
be deduced from the bones of the extremities, and even from the 
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ends only of any one of them. For instance, the shape of a single 
finger-bone indicates the necessary form of the one with which it 
articulates ; this latter its fellow, and so on through the series includ- 
ing the metacarpal, carpal, radius and ulna, humerus, scapula and 
clavicle. The result of this investigation suggests at once to a com- 
parative anatomist the structure of the teeth, whether herbivorous or 
carnivorous, and thus enables him to decipher the entire character 
of the animal. Any bone in the series answers equally well for a 
starting-point, and the skill of the investigator is shown in the readi- 
ness with which he reconstructs the whole bony fabric from the 
extremity furnished. Thus Cuvier, from single bones found in the 
gypsum near Paris, drew the entire outline of fossil genera of mam- 
mals ; and Agassiz, from isolated scales, restored the whole fish. (See 
Geology, pp. 182 and 203.) 



HINTS FOR STUDYING REPTILIA, AMPHIBIA AND PISCES. 

In the latitude of southern New England durinpr fifteen or twenty 
days after June 10th, the smaller tortoises may be found about sundown 
on the margins of the ponds and streams digging holes and laying their 
eggs ; the larger, as Ohdydra serpentina, doing the same thing about 
sunrise in the morning. Removing the eggs carefully without turn- 
ing them over, they may be placed two or three inches deep in garden 
sand, protected with net-work, kept moist, and so the progress of 
embryonic development watched till they hatch in September or 
October, by examining one egg at a time every two or three weeks. 

The Amphibia may be studied in a similar way by transferring frog 
and toad spawn, found in streams about the first of June, to a glass 
vessel of water containing sand and pebbles. It will be noticed that 
frogs' eggs are in a glairy mass ; toads' eggs in a glairy string. If a 
female newt be placed in the vessel with some growing aquatic plant 
like spotted knot-weed {Polygonum perHcaHa), its curious habit of 
folding a leaf in which to deposit its egg may be observed, and in 
time all the changes pertaining to its metamorphosis. 

Large, Reptiles, Amphibians and Fishes may be skinned and pre- 
served according to the directions already given for Mammals and 
Birds. Small specimens should be kept in alcohol, after making an 
incision low down on the side, by simply inserting a penknife at a.<i 
small an angle to the surface as will permit the point to enter the 
cavity of the abdomen. After a few days, alcoholic speciniens should 
be changed into fresh alcohol at least 80^ proof. Glycerine may be 
substituted for alcohol, when it is desirable to preserve the colors. 



11. SUBKINGDOM ARTICULATA. 

Gheueral Charaoterlstios. — The Articulates (jointed) 
coastitate more than four-flfths of the Animal Kingdom. 

gig. SM. 



An ArtieuiaU, 

The body la composed of a eeries of rings, formed of sfciii 
more or leaa hardened and serringfor a skeleton (Table, p. 13). 



Each segment generally has its nerrons ganglion, which acta 
independently ae a kind of local brain. 



ama oa pdlhob.rt | i,„,j„^ 
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CLASS 1. xNSECTA. 
SUB-CLASS I.— INSECTA PROPER. 

G«neral Characteristics. — Insects (cut into) have the 
body divided into three portions — 
head, thorax, and abdomen. From 
the head proceed two little stems 
called antenna, which are sup- 
posed to be organs of touch, and 
perhaps also of Bonnd. The tboisx 
is composed of three rings, each 
bearing a pur of legs, and the 
second usually, and the third some- 
times, in addition, a pair of wings. 
The abdomen has typically eleven 
segments. 

Respiration is effected by a 
number of breathing apertures in 
each aide of the body, that open 
into tubes (trachem), formed of a 
spirally-rolled, cartilaginous fila- 
ment, communicating freely with 
one another, and, in their last 
ramifications, penetrating the sub- 
stance of the organs. In the wings, where this 
network of homy tubes is particalarly apparent, ^' ^ 
they are called veiriH aad veinlets. Inclosing them 
is a larger tube filled with blood, which is aerated 
by absorbing air throngh the membranes of the 
tubes. 

The Digestive Apparatus is very complicated, 
consisting of mandibles, gullet, stomach, crop, aainifci. 
gizzard, intestines, etc. 

The Eyes of most insects are compound, consisting of a 
multitude of small eyes* (facets), each perfect in itself; bat 
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Bome have simple eyes {ocelli), 
which are asnally placed on 
the top of the head ; and some 
have hoth kinds. 
rtg.asi. 



Metamorphosis. — The yonng 
insect paaeeB through a series 
of changes before reaching the 
form of the adult. Thus, a 
moth, on emerging from the 
^SSt ftpp^ft]^ AB a larva ; if with 
legs, a caterpillar; if without, 
a grub or maggot. Its whole 
hnsiness now is to eat, and 
hence in this stage it is most dihchobt iiTAsiroi 
injnrions to vegetation. After \ ^^J . ''■ -^'''™™ 
repeated molte, to allow for g. oixxani 
the enkrgement of its body, it ^„^'^_ "^^ "^■" '" * 
usually rolls itself into a co- 
coon and becomes a pupa, during which stage it remains 
qniet. At length, the time varying with different species, it 
bursts forth an imago. It is now furnished with wings, and 




n.—^Sggl ^ Lanai e.Fiva. 
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the two sexes pairing, egga for the next generation are laid, 
and tbe parente die.* 




ORDER HYMENOPTERA. 

Gheneral CharacterlBtios. — The HymenopteTs (mem- 
brane-winged) have the wings coarsely veined and the ante- 
rior pair hooked to the posterior in flight. The females 
have stings, or ovipositors, and the social instinct is highly 
developed. 

ApidsB. — Honey-bees are of three sorts — queens (females), 
drones (males), and workers (imperfectly-developed females). 

ffg. Its, itff. m. ng- ate. 




Quten. Drone. 

In each awarm is one queen, which lays the eggs in three 
broods : the first producing workers ; the second, drones ; 
and the third, queens. The drones are the idlers, and are 
killed by the workers after tbe pairing season. The workers 
are the laborers ; some being wax-prodncers; others, builders; 
and others, nurses. Honey, wax, and the cemeot used by 

• AllbonKb the najotlty pus throoBh this complete tranatonnaHoii, boihb ara 
fflBUDKalBhed (ram ihe Urral stale by wlnge, while ottiera nnde^o no clwng« 
except In etu Irom (he egg lo matmit;. 
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bees to stop up cracks in their hives, are in some mysterious 
way elaborated ont of materials obtained from plants. The 
Tarious classes of bees are hatched in ^^ ^^^ 

different-shaped cells, and fed with pecu- ^ 

liar food. The woikers and drones have I 

horizontal cells, differing only in size; 
bnt qneen-cells are larger, vertical, and 
open downward. When the popnlation 
becomes too large, a portion emigrate 
(swarm), accompanied by the old qneen.* 
The Hwmble-iees have two sorts of 
femaleB — Urge and small. The eggs of 
the former produce males, females, and w^J^t?^^ 

* A BwsriD of bees i> a carerDny-arganlEcd commiuilty where the divlelon of labor 
ii carried (o the ntmoBt limit. In a hive coatalnlng aboat twenty tboDE>sDd beet 
there would be one qneen, five hundred drone«. sod niueteen thoaeand five hundred 
workers.— The loe- of the queen tbrowa evetythlug awry, and If her place la not 
■applied the hive ivUl perish. A grub 1» eelecled, Its cell enlarged to royal dlroeu- 
^ons. and the etlmolatiug food devTIned for the quean fed to It. In slileeu daya Its 
traneformailun (o a queen*«lll be complete, and (t will be ready Co aeetune the rojal 
ftuctlone. Ae bat one qneen can reign in a hive, the joang qneens In the royal cells 
ue ciuetlilly iraarded until It Is settled whether there will he new awanna sent off. U 
DOI, then the oU queen comes In and atinga the rest to death. If a swarm leaves 
onder her are. a young qneen la released which at once tries to dsstroj her sisters, 
bot is prevented by (he aentlnela. If she also departs with a awarm, then a third 
queen Is set n-ee. Pluall; (be relgnlni; qneen ]inta to death her remaining rivals. 

■ suitable phice for the new aeltlemeul, and the workers gather fi>ad to carry with 
them. At a sljtnal the queen siarte and the nrt follow, lightfns wherever she stops, 
and retumtug IfehegoeB back.— Within ahlveallisbnitleandburry.yetalllB order. 
Kvery ontlet is besieged. Hundreds of beeH arrive laden with provisions and 
material. Cautious sentinels scratlolze every arrival, Pnrveyors, anxious to be 
away again, slop fli the entrance and deliver their loads to other bees, ScavengerB clear 
the hive of everything which would Impede the traffic, or Injure the liealth nf the 
inuiatee. Workers drag out the bodies of their dead companions. Any rash iulmilcr 
la stnng to de:ith. and If he caunnt be removed U at once embalmed ; if it be a 
snail That can retire from their attacks within Its shell, they cement it close, and its 
house becomes Its tomb, — Tn makdng their cells the bees suspend themselves so ae to 
fOrm hsugluz l^stoons. which serve as bridges for the workers to pass. One of (he 
bess lakes the finkes of wax adhering to the abdomen, moistens It, kneads It with 
Its maudibles. and sticks it to the roof It then retires and another does the same. 
Soon shapeless hlocka of wai depeofl. A secood set of workers hollow these ont 
and shape them into cells. Ueanwhllc new ones are being rongbl}- laid, and so the 
work goes oo with marvellous rapidity, a ewarm being able to constmct (bur Ihonsaud 
cells within twenty-four hours,— Article on Bees In Appltlort'l Ct/dopaiHa. Wood's 
'*Homes without Bands," Rendre's ■' rinteUlgeoce des BStes," and Bfemnnr'i 
" VBIstoire des Insectss.'' 
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workers; those of the latter only nmlee.* I^te in the 
autumn, all die except the 
I large femaleB, which pass 
J the winter in a torpid 
condition. Awaking in 
the spring, each sallies 
forth to seek a convenient 
place and fonnd a new 
colony. Within half an 
honr she will make a cell, 
store it with pollen and 
honey, and deposit a few 
eggs. On hatching, the 
; larva eats the pollen, and 
fihapes for itself a cell. 
Quickly spinning its co- 

Awnfatt. Humble-bee and cellB. .. _ f _ 

coon, it passes from a papa 
to an imago. Meanwhile the qneen continues to lay, and, 
as fast as the workers mature, keeps them bnsy in aiding her 
to build new cells and tend the young. 

Formiold39. — The Ants are a numerous family, over one 
thousand species having been described. The eggs'laid by 
the last brood of females each summer do not hatch till 
spring, when they are cared for by the workers that alone, 
as a rule, hibernate. On a hot day, the winged males and 
females rise into the air in vast numbers, pair,t and then 
separate, the males to dio, and the females to lose their 
winga, and, entering the ground, foilnd new colonies. 

* Tbe male Unmble-beeB. like UioM or the Hive-bee, are barmleBS and msj be 
known bj [heir wblte hcea. Tbe BHme Is trae of tbe Waepe, vhlcb lOrm * Oimiij, 
Ve^pldBDrOieH^enapten. Tbey resemble (be fieee tp tbeir hablu. Tbeydonot, 
however, iecrele wax; bat BCraplng wood and planls wttb their maodtblfla thej 
mannhcEiire a kind of papier mtuj^ Ibi building tbsir neste. TbeT tbiu made paper 
loDK before man lud learned the art. 

t Tbe wln^ ants have ■ strong disposition to desert and fonnd new eokmlM. 
Tbe workers, however, are on tbe watch fbr thU, and Ibelr eeotlnels m»j oecaeion- 
alljbe Been drag^ogbacka deserter. Sometimes a party overtaking a queen at a 
distance trcm home, do not return bnt eelablish n new settlement. Tbe eggs are 
tended by tbe qaeen and the nnries or workers, bntb eggs and larvie being brought 
or.llnto the enu ever; pleasant da;. As theyare freqaentlj seen bearing ibeae white- 
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kmUnE gntae about, an erroneoas Idea has arlKn Uut Ihe am. lay op fbod for 
winter. ThB hibllti nf ihe yarinns ep«cle» »re well worth studj. Thp Agrfcollnml 
Antt of Tkdu h»Te « tiny fcnn, where ihey cnltlvate B plant lArtiKJa ttriaa) wbo-e 
seed Ibey harreat. The Sangnlnarr Ante are warriors. They rob Ibeir nelgbbn-n 
and redtice their captlyen to ahject slavery, compelling Ihem lo do all their work foi 
tbem, " to Tick them, bmih them, carry them on their bach, and Itetd Ibem." The 
Poraglng Ant* btait In y«»l armlee, clearlOK the region they trarerfe of every wlnj;- 
leH Insect. They balld covered waye fOr the advance of their colnmne, and in one 
ease coDBtmcled acroaa a chasm a tnbnlar bridge one-half an Inch In diameter and 
twelve Incbes loDg. Tbe Leaf-cnttlnK Ants dig wells In search of water, »omctlmci' 
thirty f^t deep. In one place they dtlg a tnnnel onder the river Fanihybn. In fome 
pan« of Kailltbey render agrlcnllnre almost Impossible; they trndermlne balld Inirs, 
carry off provtslonB by nlgbt, and strip a tree of all Its leaves In a day. The White 
ADta (a Nenropterons Insect. Termei MHowus) of the tropic?, erect conical bills 
twelve feet high, and so strone that the botWoes ate them tbr walch.towers. They 
destroy flimltnre and even booses. They have been known In a single night to 
ucsnd a table-l^. eat the contents of a tmnk on top, and descend tbrottgh another 
leg. ThefMnalelaTs80,O00egpilnad»y,yet!n spite of this fecnndlty their nnmber 
la kept down, becaose man and beast alike feed upon them as a dainty. Read Bell's 

■ ■■ ■ In Nicaragua," ftiputar Sdaict MoaMv. 3a\j. 187S, Bates's " Natnral- 

•MW," Flsnler'a " Insect World." etc 
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Jl^ «*. 



Cynipidae. — The Oall-fiy 
produces the gaU-uate need in 
making ink. It pnuctares the 
leaves and other parts of certain 
planta, especially the oak, and 
deposits an egg in the vonnd, 
with some irritating fluid that 
causes the excrescence. 

lohneumonidee (bnnter 
family ). — The Ichneumons 
number more than six thousEmd 
species. Their mission is to 
prevent the increase of other 
insects. They are furnished 
with an auger by which they 
introduce their eggs n ndemeath 
the skin of caterpillars. The 
maggots feed upon the body of 
their victims. With wonderful 
discrimination, however, they 
consume only the adipose part, 

and spare its vitals until they are themselves ready to entei 

the pupa state. 



Cynijit quercutfOlU, 0»ll-flr. 
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ORDER LEPIDOPTERA. 

Genera! Characteristics. — The Lepidoptere (scale- 
wiDged) have wings covered with colored scales, that come 
off at the sligbtest touch. These are eo minate that four 
hundred thousand have _^ g^^ 

been counted on a single 
insect. The larv» are all 
Caterpillars, with legs on 
the thorax and not on 
the abdomen. The Bui- 
terflies have knobbed an- 
tennie, and hold their 
wings upright when at 
rest The Moths have 
antennse feathery and 
variously shaped, but 
never knobbed. They 
usually spin cocoons, the 
metamorphosis being 
complete. 

PapilionldBB.— The 
Butterflies* are strictly 
dinrnal, and produce cat- 
erpillars destructive to 
foliage. 

Sphlngidae.— The 
Sphinges (motlis) usually. 
fly in the twilight or 

night Thf> Death's-head flfpufo ™a*», Bntwrfly. 

Moth, so called because on the back of its thorax there is a 

* Tbdr kiDg, tongne-Uke proboecls consists of tno thraadu, each s seml-csual. 
vhlch onltfl to form a mbe for thmBUnf; Irito floTera (a eitmct tbeir aweet Juices. 
Wben DOC Id nw It can be coUed Dp Khe > nslcb-spriiig, Tbe Lepldopl«r'ti flltKui 
lUjlht aMa In Mcaplng Its enemies. Tbe nnmtMT and virLet; of tbis beantinil Himll; 
nuke it tbe dellitbt of tbe etsdenl. wblle tbe wondetfli] tnuisfonnatlon froin tbe 
BrawUDK worm to thebrOJiant Insect, sffords an ever welcome and toncbing type of 
tbe flnal relenBe of the Bonl of man ttoai ibe daikneBs of Uie gnve. 
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roagh figure of a human skall, emits a plaintiTe aqaeal, 
when disturbed. 



' AeAovnaa aanpoi, Death's-heid Uoih. 

Bombycidae. — The Common Silk-worm epitia ita thread 
from a spinneret placed near the month. Its cocoon is 
formed by the larva actacbing a few threads lengthwise to 
adjacent objects, and then turning itself around, thickening 
tbe walls with a continauus thread, often one thousand feet 
long. The Tenl Caterpillar deposits its eggs in a bunch 



Qt CBteipUlar. Egge, LuTt, ZoMgo 
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aroand the twigs of treea The iugect, hatching in April or 
May, weavea a spider-like net, into which it retires at noon 
and night. Aa it goes forth to feed, it marks its track b; a 
thread as a clue for its return, and to give a foothold on 
leaves and smooth places. 

ORDER DIPTERA. 

Gteneral Characteristics. — The Dipters (two-winged) 
number in Korth America about ten ^ousand species. The 
larvse are footless maggots, and go through a complete trims- 
tonnatioD. 



•gga,two 
latching, 
ii a long 
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tnbe on the last segment of the body, till they change into 
the pnpa state, when respiration is transferred to two tubes 
in the thorax. Assuming the imago state, they burst through 
their envelopes, and rise from the water iierfect insects. 
There are three or four generations in a season. The female 
alone has a piercing proboscis, which for fineness is to the 
point of a needle as that is to a sword.* 

^. 306. 



f%g. aer. 



CeoidomyidsB (high-leaping family). — The Hessian and 
the Wheal Fly are injurious to wheat, some species by attack- 
ing the flower and some the stalk. 

lyiUBoidsB. — Flies can walk upon 
smooth surfaces overhead, because the 
broad disc of the foot secretes a vis- 
cid fluid, by which they adhere. In 
the imago state there is no growth, so 
that smaller and lai^er specimens of 
flies are different species, f 

• It* mlmite wonnd sboDld ' qnlckl; besi ; bat 
whether the IrrilaHon resnIM from the injection ol 
a poIsODoae liquid, or boa the barbed proboBclB. is 
well Be bow its bum ix piodnced. ai« onBelded qoes- 

t The common HauM-flf iB an Importation (Tom 
Bnrope, and actotdlDK to Packard (Amerlata Nat- 
tiraltel, Aag.. jmS) Ite Ute ma; be Bummad np ai 
follDw? : " It IItsb one da; In the egg elate, hatched 
in the ordnre of etaWea ; ftom Bve daje to a week ai 
a raagf^ot ; froio Qve to peren daye In the papa fttate, 
lixit (If Houte-Jlji. —in all from ten to fUnrteen daft in tbe month ot 
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PuIlcldEB. — The Fleas are wingless Diptera.* They un- 
dergo a complete metamorpho- ^^ ^^ 
sis, and the imago posaeeses 
rudimentary wings. Their 
tough skin makes it difficult to 
crush them between the tiugers, 
while their wonderful muscular 
power enables them to jump 
two hundred times their length, 

and to draw a hundred times i>ufn irruon*, Haman Fiea. 
their weight-t 

ORDER COLEOPTERA. 
General Characteristics.— The Coleopters (sheath- 
winged) have the an- 
terior wings {elytra) 
of s horny texture, 
an d the posterior, 
membranoua The 
latter are the sole 
organeofflight The 
mandibles are very 
stroug, aud often 
armed with acute 
teeth on the inner 
margin. Their met- 
amorphosis ia com- 

ADgost,— before the vinged sdull period. Most of those wblcb are bom In Angnu 
live (bra month or eti weeks, and die at the coming orrraet A few probabl; winter 
over and gnrvlTe nntll mid-enmmer, and tbas matnuln tbe extfteoce of tbla neefUl 
epecle», to whicb dvlllEed tnnn owes more tbin be can readily esttniate, aud witb 
wblcb be can dUpeoee oni; vhen tbe bealtb of onr cities and towns Is looked after 
with br t^reater vigilance and Intelligence than is perhape likely to be the case for 
MToral cenloilea to come." 

• HoTBO-tlcka, abeBp-Ueka. bird-ticks, bat-ticks, bee-lice, etc, are other anomalona 
fiinna or DIptenu 

t Fleas have been trained to show their strength and doclllt;. Tbe so-called 
" teamed Sens," eiblblled In Paris, went throngh military erolntlaDe. standing on 
Ihiilrblnd lei(S and shonldering tiny spears : and two of Ibem drew a companlim In 
a Uttle wagon, a fborth sitting on (he coadunan's box and wielding the whip. Tbe 
^Ktators viewed this wonderftd eiMbltlon tbioogb magul^ng glaeaea. 
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plete, the soft Iiutib nsnsUy having a horny head with sim- 
ple eyes and distinct javs. 

Soarabaeidse (cased).— The May-beetle, or Dor-bug, lays 
ite eggs in the ground during May or Jnne. Thuy hatch in 
aboat three months. The larva, called by farmers the 
" white-wonn," grows to the size of the little finger, devour- 
ing voraciously every kind of vegetable. After remainiug 
some years in this state, passing the winter in the ground 
below frost, it changes to a i^upa, emerges a beetle, lays its 
eggs, and dies. 

Kg. VK. 



JM/baa cennu, SUe-beeCle, Barope. 

Lucanidae. — The Hont-bugs* lay their eggs ander the 
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bark at tfae roots of trees, and their metamorphoslB goes od 
within the tnmk. 

Silphldse. — The Surying-beelks dig nnderoeath small 



Xecn^iAdrui vatigOlor liUTying a Hotae. 

dead animals — mice, birds, eta — and soon bnry tbem as pro- 
vision for tbeir young. 

Cerambycldse. — The Long-horns have filiform, recurved 
anteoiiEB, often moeb longer than the body. Their eggs are 
laid in crevices of bark, and the larvie bore into the hardest 
wood, oftentimes destroying whole forests. To this family 
belongs the deBtructive " apple-tree borer."* 

Soolytidae. — The Bark-borers cause great devastation 
among trees by digging, just beneath the bark, radiating 
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Mg. 3Tt. 



Lon^bamed Hark Beet^l. Bark-borer. 

galleries bearing a rade resemblance to written characterB, an 
Fig. »7t ^BS IJC'Dg placed at the termination 

of each gallery, 

CuroulloiiideB. — The Weevils 

have a long proboscis for boring 

holes in which to deposit their 

eggs. Different species attack every 

part of a plant The Plum-jneevil 

makes a creecent-ahaped incision 

into a plum, and its egg hatches a 

i whitish grub that soon penetrates 

'■ to the kernel of the fruit Bren- 

I thus attacks hazel-nuts. 

i Dytlscldse.— The Water-beetleg 

j are oval in form, and have strongly- 

: fringed hind-legs for swimming. 

The larvs9 are called " Water-tigers," 

as their acissor-like jaws enable 

them to snip off the tails of tad- 

I poles, and even hold on to young 

I fishes while sacking their blood. 

»wia™nn*™.airciiiio. On assuming the pupa state, they 
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Dftitau/aieivmliii, WKtet'beetU and Larra orWaler-b«et]e. " WUer-t\ger." 

crawl npoD tiie lEmd, constrnct a roniid cell, and come forth 
as beetles. 



ORDER HEMIPTERA. 

GeneralCharacteristics.—TlieHemipters (half-winged) 
have fore wings half leathery and half membranous; nsnally 
both ocelli and componnd eyes ; and a suctorial month. The 
metamorphoBia is incomplete. 

CicadldsB. — The Harvest-fly family includes the "Seven- 
teen-year Locnsts."* The females, with a saw-like oviposi- 
tor, furrow the twigs of both forest and orchard trees longi- 
tudinally to the length of fifteen or eighteen inches, piercing 
every two-thirds of an inch to the pith, and depositing two 
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egga, aide by aide, with a thin layer of woody fibre between. 

The larvie, on hatching, drop to the ground, in which they 

wig. m. 'i™ for seven- 

. teenyearSjfeed- 

" ing upon the 

roots of trees. 

When ready to 

enter the pupa 

state, they 

indrical burrows, 

.water-tight, and 

issning forth, in 

ce like the imago 

e want of winga, 

lemselves to any 

. hand, particular- 

shorttime, the thorax splitting on the back, 
the perfect imago crawls out ; after pairing, ^ ' ' v^ 
the female deposits its eggs, and the male 
fills the air with the noise of the ear- 
piercing kettle-drum beneath its wings.* 

Coreidse.-T-The Squask-bvg hibernates 
in crevices, but lays its eggs on the nnder 
side of squash leaves. Tlie young brood 
are of a pale ash color, and, aft«r molting 
several times, appear in their perfect state 
with winss and wing-covers. 

Aphidae (exhausters). — Plant-lice \ oortuiMtOi, 
have a wonderful life-history. The eggs sqcaBh-bug, 

* This appuratos In coDcculed ander two valves Id tbe upper part oT tbe 
abdominal cavtty. The membrane of Ibe flrnm-beafl Is thin, brlHle, and Bllchllj 
wrinkled. There <b a mnscle attacbed to it on tbe Inoer fide. By contrKllna 
Ible, tbe drum-bead ia drann In. bnt on relailiie. It apringa back or Itaelf, 
Ibns prodncing tbe Camlliar cllcklce notne of Ibe dcada. The pnpll can 



watch Uie plant-lice tor balf aa hont. 
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deposited on the plants in the autumn hatch in the 
spring asexual and wingless individuals. These produce 
living jouDg, likewise asexual, in succession, often to 
the twelfth generation. At the close of summer, winged 
and sexual ones appear. These pairing, _^ ^^g 

their eggs do not batch until the following , 
spring. This method of propagation is" 
called Parthenogenesis. It has been calcu- 
lated that a single Aphis will produce a 
billion young in a summer. One species j 
(Eriosdma lanigSra), covered with a woolly, 
flocculent substance, causes the apple-blight by stinging t 
bark, when the leaves turn yellow and drop oft. 



slTea with the honej eitracled from the lender bark, ai 
Ihejrecelvefrom the snl8, which keep them, »B we do eon 
them « Bve«t llqald or which the; ue ler; ftiud. 
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ORDER ORTHOPTERA. 

General Charaoteristioa.— The Orthoptars (straight- 
winged) have strong, homy, and toothed mandibles for biting. 
The anterior wings are of a leathery texture; the posterior, 
membranous and folding, like a fan. The lege vary much in 
form and size, in some families the anterior pair being greatly 
enlarged for seizing, and in others the posterior for leaping. 
The metamorphosis is incomplete, the yonng resembling the 
parents, except in size and the want of wings. 

Locustidse. — The Kalydid is silent during the day, but 
musical throughout the night. Its familiar notes are pro- 
duced by the friction of the bases of the wings upon each 
other. 



On^loialpa valgSHi, Hole CMckeL 

GryllldsB. — The> Mole Cricket has its anterior extremitir 
shaped like those of the mole, for constructing subterranean 
galleries. 

Acrydidae, — The "Oras^^/toppers," or Locusts of the 
Western States, belong to this family. They come in such 
multitudes as to give sunlight the yellow tinge of dense 
smoke, and to eat a large field of grain in an hour. 
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Forficulidae. — The Earwig* sita npon 
ite eggs till thej are hatched, and then broods 
its jonng as a beii does its chickens. 

ORDER NEUROPTERA. 

General Chaxacteristics. — The Neu- '' 
roptera (nerve-winged) have an elongated , 
body with four memhranouB wings of beau- porStSia 
tifal network, minutely subdivided. The avHaOaAa, 
metamorphosis is not always complete. None B"™!*- 

^ jgj of them are injurious to living 

plants. 
Libellulidee. — The Dragon- 
, fly (or Devil's Darning- 
needle) has very large com- 
pound eyes and also three 
ocelli on the top of the head. 
It feeds npon mosquitoes, flies, 
etc. It has no sting, and is 
perfectly harmless. The lar\£e 
pass through their transforma- 
tions in the water. 

Myrmeleonidea. — The 
Ant-lion in repose folds its 
wings like a roof upon the 
sides of the body. The larvffi 
dig funnel-shaped pitfalls in 
the sand, and lie concealed at 
the bottom, snapping up any 
insect that tumbles in, and 
even tossing a shower of sand 
to destroy the foothold of any 
victim that tries to escape up 
the sloping sides. (Fig. 383.) 

* Tbli Insect muet not be cotifbatided with Hie 
«ine popnlar name. The tarm Earwig Bhoold be 
eipuded having the etuipe of em. 
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MyrmeUon cdsoUtui, I^rvs, Imiga and nt-GUl of Ai 



HINTS FOR PRESERVING INSECTS. 

A snull hand-Det, which can be eaailj tnfule of gauze bj anj pupil 
will be of great use in catching ineects. Butterflies maj be killed b.v 
a g^Dtle equeeze under the tringa, or better bj a drop of chloroform or 
ether applied with a cainerH-hsir brnah to the probosda or the Bides ol 
the abdomen. Beetles should be dropped into alcohol, ether or ben- 
Eine ; when dead, they may he taken out and a pin thrust through the 
right wing-corer near the tboras. Fin other tDsecte through the mid 
die of the back, fastening the wings in place, if large, with strips of 
paper pinned across each one. When dry, transfer to a tight shallow 
box with a glass cover. Bite of camphoi^gum kept in the box will 
prevent the mvagee of Bermetta and AtUkremu. {Seejsdez>) 



CLASS UTBIAPODjL: obdek diflopoda. 



SUB-CLASS II. MYRIAPODA. 

Oeneral Ghaxacteristios, — The Myriapoda (ten-thon- 
sand-footed) are worm-like in appearance, and have the head 
free and the thorax merged in the abdomen. 

H MOllMI WITB wo j l>ip|„pod», nuuHwMWid ITonn, <tc 

ORDKR CHILOPODA. 
General Ghajraoteristioa.— The Gbilopoda (lip-footed) 
are distinguished for their predatory habits and venomous 
Wtea. Tbey feed upon earth-worms. 



tiganOa, Centlpeda. 1- 

Soolopendrldae. — The well-known Centipede of the 
Southern States is the type of this family. 

ORDER DIPLOPODA. 

General Characteristics. — The Diplopods (double 

footed) have the mouth modified for eating plants. They 




iAiAh catuultiuit, Tboosuid-lcg*. t. 
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are harmless, and beneficial in destroying dead vegetable 
matter. 

JolidSB (down-like). — The " niougand-Uffs" being slow- 
moving, when alarmed, coils its body in a ring, with the tail 
in the centre and the feet entirely concealed. 



SUB-CLASS in. ARACHNIDA. 

General Characteristics.— The Arachnids (spider-like) 
have the bead and thorax amalgamated ; ocelli from two to 
eight; and four pairs of legj. They molt six times in 
coming to maturity, but undergo no metamorphosis. 



I Aculiu. JHM 'a 



ORDER ARANE 



General Characteristics. — Spiders have neither com- 
pound eyes nor ant«nn£e. They possess a prehensile organ, 
with a book at the end, through which issues a poison fatul 

Ftf. Sae. Fig. 3»7. 
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to the animalfi npon which they f«d.* At the posterior 
eitremity there are four to six projections, spinnerets, pierced 
oftentimes with a thonsand holes, through which flow little 
Btreams of gluey matter, that harden on exposure to the air, 
and uniting, form a single thread.f Some species emit the 
threads freely into the air, till their buoyancy will sustain 
them in a balloon-flight, or, the ends adhering to some dis- 
tant object, a bridge is-formed by which they can pass over ; 
streams and ditches. 



J^Hlra dkutlrna. Geometrical Spider. 

Araneidee. —The Geometrical SpiHei- is so called from the 
of the radiating and circular lines of its web. 
dSB — The Mason Spider constructs a subterranean 

iJnrkraBlo man only when the syBtom Upredlspoeed tooryalpelaB, etc, 

D of Ibfl threade le eSectsd by a eklllftil DianlpniBlioD of tbe hind feet, 
■IhictDre of Ibe dawi beiog pecnliarlT adapted fbr (hlB pdrpoM. The 
Keaen ta prodHted In fireat qnuiUtr. Ttans Dr. B. O. WOdar wonnd 
ef threads from tbe Bplnnerete of Ibe NipMla plumlpei fonnd near 
3«e AiriMr> Magaibu, toL xsztv, p. 450 ; alao toL zzU, p. XQ. 



Fig. Kg. 
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resideDoe. This is olosed with a water-tight trap-door, 
having an elastic hinge, the outside 
mimicking the soil around, and lield 
down with the whole force of the 
spider's claws fastened on the side 
of the door opposite the hinge. 

ORDER PEDIPALPI. 

Oeneral Charaoteristios. — The 

Pedipalpi (foot-feelers) have large 

maxillary palpi and the jointed ab- 

NaiiifMtaiu. domen prolonged sometimes into a 

taO.* 

SoorpionldsB. — Tfie Scorpion has a powerful poison-sting 

pt the end of its tail-like abdomen, which wounds by curving 




iralinUouf, Scorpion. ), 



over the back, while the victim is held between the forceps- 
like feelers. Its wounds are rarely fatal, the antidote being 
hartshorn. 

ORDER ACARINA. 

General Clmracterietics. — The Acarina have the 
mouth adapted either for sucking or biting. They are of 
small size, and generally parasitic. 

Aoaridas. — The lick-^mite, burrowing in the flesh, mnlti- 

■ The FbdanKidK Inclnde the Barreiil-man or " DaddHong-le^ " (not the cmw- 
flf ), whicb Is carniTOrODt, IMdlnc eepecUUr apaii the Aphlds, ud la betice verj 
heneBdll. 
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pliee rapidly, and prodnoes the loathsome dlaease to which it 
gives n^e. 



£ci<ta booU, WaaUrn Caltla nek. 

Ixodidse. — Tichs infest man and 

beast in great variety. Quickly bury- 

Baijmpiii smmw, log themselves beneath the skin, they 

iteb-nin«,n«gnifl«t. ^^^^^^^ j^^,jj,y ^ extracted without 

leaving behind portions of their claws, which, if allowed to 

remain, soon produce inflammation and serious ulcers. 



CLASS II. CRUSTACEA. 

General Characteristios. — The Crustaceans (hard- 
covering) are articulate animals with jointed appendages 
and essentially aquatic respiration. The body typically con- 
nsts of twenty segments, though some species have sixty 
ind some only ten. The hard exterior crust not yielding 
for growth, frequent moultings are necessary, which are 
effected by the sheil splitting open, generally on the back, 
and the aninml crawling out The heart, when it exists, is 
on the back, immediately nnder the shelL The nervous 
system lies on the under surface. In their growth from the 
egg they undergo the most astonishing changes, the young 
in no way resembling the adult. The Crustacea are mostly 
marine ; some, however, live in fresh water, and a few in 
damp places on the land. 
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0IA88 cbdstacea: OEDEB decapoda. 



ClnlpwUE, 



ORDER DECAPODA. 

General Characteristics. — The Decapoda (ten-footed) 

nave the anterior portion of the body covered with a single 

piece called the carapax, the gills attached to the anterior 

feet, and the eyes situated on movable peduncles. 



AtOeiufiuiAaKta, Cnj-Osb or River Label«r. 

The Braohynra (8hort>-tailed) have the abdomen small 
and folded under the thorax. The anterior pair of feet are 
famished with pineera. The Crab (Fig. 393) is an example. 

The Maorura (long-tailed) have, as in the Lobster and 
Cray-fish, the abdomen large and extended.* 



aUBKINQDOlC ABIICOLAIA. 



ORDER TETRADECAPODA. 
General Chaxacteiistios.— The Tetradecapoda (foar- 
toen-footed) have Eessile 
■^- **■ (low-sitting) eyes and 

, all the eegmentB of the 
thorax free. 
The Amphipods 
I l.uve the four anterior 
I pairs of feet directed 
^ forward and the three 
posterior backward. 
They live in both salt 
and fresh water, and 
are abundant on the 
sea-shore between tide- 
marks. (Fig. 395.) ■ 
The Isopods have a flattened body, i^- aw. 

the three anterior pairs of feet directed 
forward and the four posterior pairs 
backward. The gills are borne under 
the abdomen. Sow-bugs are funiliar 
examples. 

ORDER PHYLLOPODA. 

General Characteristios. — The 

Phyllopoda hare from 10 to 60 pairs 
of leaf-like feet, answering the purpose 
of gills. They are found in both salt 
and fresh water. Fig. 306 represents 
a species discovered by Dr. E. Coues, 
in small prairie pools in Montana. itpiMmt matm. 

HBnnit Crab la prolertod only In from, and bo " bscka " Into ttie spiral thellii ol 
atber MoUoBkB, leavlnj; Its temporurj bome nnJj when Dnr^rown. The Marina 
Lobetec hsB a broad dn at Qia base at lu taH, bj one adoke of whld) tt C4D Bptlog 
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ORDER SIPHONOSTOMA. 

General Characteristics. — The Sipboaostoma (BDck- 
ing-moath) in tbeir early stages have eyes, jointdd limbs, 
and Bwim iteely, but when adult tbey are attached to fish, 
and live mainly on tbe mucus which cuvere their host A 
permanent hold is secured by insinuating their barb-like 
head into tbe flesh, often the eye. (Fig. 397.) 

Fid. W7. 



ORDER CIRRIPEDIA. 

O-eneral Characteristics, — The Cirripeds (curl-footed) 
in their early stages have eyes, antennse, and limbs. After 
swimming about for a while they attach themselves to any 
solid substance, the eyes become rudimentary and the 
ant«nn» obaolet*. The thoracic feet by constant motion 
create currents of water which float fodd to the animal's 
month. 

BalanldES. — The Acor7t Barnacle is sessile, the shell 
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containing the soft parts being cemented directly to a rock, 

B pile, or a ship's bottom. It conaiBts of a short tube with a 

lid of four pieces between 

wtg.a». ng.m. which the feet {cirri} are 

thrust when in search of 

food. (Pig. 398.) 

' LepadidBB. — The 

Stalked Barnacle ispedun- 

CQlate, having the shell 

(capitnlum) containing the 

soft parta on the extremity 

of a long flexible stem. Id 

cleaning the hull of the 

Great ^tern several years 

St^ojiiiTaiide. Body <^ orriptd ago, over three hundred 

M-Aima^. (^jjg ^p baraacles were 

found attached to it. (Figs. 399, 400, 401 ) 



Ltpae anaHflra, Sulked Bamadei. 



OUSa TEBHES: OBDEB HEBOSTOUATA. 



ORDER MEROSTOMATA. 

Q«neral Characteristics. — The Merostomata (thigh* 
mouthB) have the limbs placed aroand the mouth and nee 
the basal joints for jaws, whence the name of the order. 

Lizaiilidse. — Limnlna, the Horse-shoe Crab,"* is the only 



ZAnttiMmaAinianiu,Hon«4baeOnli, A- TMtr Btaface if LbnOut. 

geons now living. Whenicoulting, the shell splits along the 
anterior border and not down the back as in other Cmstaoea. 



CLASS III. VERMES. 

CharacteriBtlcB.— The Vermes (worms) are 
inimals without jointed limbs, their place being 
some by bristles. The blood is generally red and 

iatge\y In Palsaioie Geology, nara Dflirlir 
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respirstioii is effected in Bome by gillB and in othere by tbe 
whole Btirface of the body. Eyes are occasioually fonod. 
Wonne exist everywhere, in salt and f reeh water, and on land, 
and OB parasites in man and other animals. 

. r ,, ., I WnoouT DtUiIU BIML AnnnliiU, XtrwU. 



ORDER ANNULATA. 
General Characteristios. — The Annulaia have red 
blood, a nervous Bjstem resembling tiiat of insects, and the 
alimentary canal extending the whole length of the body. 
The body is elongated and tbe segments are distinctly 
marked. Some are furnished with bristles, others are with- 
out ; some have gills, others have none. 



Nenit ptiafica. a, SUle; ft, Temiile. NsRindslie. 

The Nereldae have both bristleB and gills arranged on 
each side of the body, and the mouth is armed with 
powerful jaws. 

The SerpulldsB (see Fig. 393) are marine, with gill-tnfta 
around the bead. Some live in calcareous tubes varionsly 
contorted, adhering by the closed end to oyster-abells, etc, 
but protruding from the open end brilliantly-colored, &n-like 
appendages, with one dilated to close the shell when the 
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animal is withdrawn into the tube. Other worms nearly 
allied to Serpnla form a tube by cementing together grains 
of sand and bits of broken shells. 

The LumbrloldaB (CommoD Earth or Angle-worms) are 
wanting in gills, but minute apertures on the sides com- 
municate with internal respiratory sacs, on the walls of 
which the blood circulates for aSration. Tiny spines directed 
backward enable the worm to force its way through the 



If^Mfc 







rb, Angle or Butb- 
Horm. b. Anterior Kgments magnU 
/ltd, nAowinti briilUi air ' ' ' 



fflrSdsniBikindAi. Leecb. Barope. 



■■ earth. Digesting the organic 
matter in the dirt it eats, the 
rejected "worm-caste" are of service in the garden, and often 
cover barren tracts with a layer of productive mould. It is 
oviparous — a single egg frequently containing two embryos. 
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The HfradiQldee (Leeches) are aqoatic withoat brietlea 

or gills. They are used ia medicioe for bleeding, Prance 

alone using a hundred million annnallj. A saw-Uke move- 

metit of their tri-ntdiat« jaws readily cuts the skin, and with 

the aid of the Tacnnm produced by the eacker, caneee a 

copious flow of blood. So slow is its 

digestion that a single meal will answer 

for a year. Over thirty species are 

known to inhabit the fresh waters of 

North America. (Fig. 406.) 

ORDER ROTATORIA. 

. The Rotifers (wheelbearers) are 
aqnatic and microscopic, seldom ex- 
ceeding one thirty-sixth of an inch in 
length. Anteriorly they have one or 
two discB surrounded by cilia, whose 
rapid motion prodnces the optical iUn- 
sion of revolving wheels. They are ovi- 
paroQS, and, according to Ehrenberg, 
one species multiplied in twelve days, 
to sixteen millions, as " determined 
by actual experiment." The upper 
and lower segments shut together like a telescope, and the 
animal often assumes a spherical shape. By some the Boti- 
fers are considered Crustacea. 



SMnerAyncAm gigai, Splue-beaded Wnnn. 

ORDER ACANTHOCEPHALl. 
AcanthocephaUdse. — The Acanthocephali (spine-bead- 
ed) are represented by Echinorhynchus, a parasite found in 
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the alimentarj canal of the hog. Ite proboscis is retractile 
and Ib armed with I'oar circlets of sharp, recarvod spines sur- 
rouDding a simple suctorial month. (Fig. 408.) Koleopa 
ia another genus found in the eeL 

ORDER NEMATELMINTHES. 

General Charaoteristios. — The Nematclminthes 
(thread-like worms) are parasitic during a portion of their 
Ures in the interior of variouB animals. The head is without 
a circle of hooks and the sexes are separate. 

GkardildsB.— The Hair- 
snahe is so called from the ^' *"*' ^-- „ 

erroneoos notion that it ^^ ^^^V ** —' "^ 

originates from horse- ' ^^"j ^Vv,^^ i~ _f 
hairs soaked in water. C^ yX^y^ 

Probably, by the eggs G<^u»aqu«acu^B^iaa^. ,.T<aL 
being eaten, the laivfe 

obtain access to the bodies of grasshoppers, etc., and, coiling 
up vitbin the cavity, reach a length oftentimes tenfold that 
of their host. At maturity, they desert the insects at whose 
expense they have been nourished, and seek the water to laj 
their eggs and die. 

syg. us. 



TriohljildBe (haii--woriD8). — The Trichina is parasitjo in 
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Bwine. Leaving the iotestities by boring through the wtiDB, 
it 1&J8 ite eggB in the mnacular tisenes. Portions of this 
infected meat t>aten raw in Bologna sansages or bam, may 
transfer tbe eggs to be batebed in the intestinee of man. 
There they multiply, and the embryos, penetrating tbe walls 
of the alimentary canal, work their way through the mns- 
cles. The victim sufFers great pain and shows symptoms like 
those of the typhoid fever. If he can endnre thiB migration 
of the tricbinEe, tbey become after a time encysted, and be is 
safe, since they cannot mature until transferred to some 
other animal. By thorongbly cooking pork the trichina is 
destroyed. 

ORDER PLATYELMINTHES. 
General Characteriatios. — The Platyelmintbes (flat- 
worms) are mostly parasitic, being fonnd in the viscera or 
muscles of various animals. Tbey are without bristles and 
the segments of the body are indistinct 

j^ ^JJ Dlstomidse (donble-monthed). — Th^Fluke 

baa one or two snekers by which it adheres. 

The alimentary canal divides behind tbe mouth, 

and terminates in blind extremities. This 

parasite is found in the liver of sheep and deer, 

producing the disease called " rot." 

Cestoidldae (ribbon-shaped). — The Tape- 

'_^'-^- worm of the human system is sometimes more 

K■i^^:^~^: t^^° twenty feet long. The anterior extremity 

JJ^^T"' isfurnished with hooks and suckers for ancbor- 

h^xOatm. ing to the intestines of its victim ; but, so far as 

LiTer Fluke, appears, there is no month or digestive organs, 

and the worm eeems to derive its nonrisbment entirely by 

absorption throngh the skin. It grows by new joints formed 

next to the head. Tbe older ones ripen and fall oft Each 

of these can move, and contains a multitude of eggs, which, 

on escaping to the outer world, it scatters far and wide. 

The eggs are oflenest swallowed by the hog, that omnivorons 

feeder. In its stomach tbey batch, and tbe embryos, boring 
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Undo leHum, Hnmm Tspe-wono. 

their way into the Mood vessels, are swept to 
all parts of the system. Entering the organs, 
they become Bnrronnded by a cyst or crust. 
"When " measly pork," i.e., pork thus infested, 
18 eaten, the Tesiele bursts and the worm is 
rapidly dcTcloped,* 

Planaridee (flat-formed). — The Planaria 
IS of gelatinous consistency) and not parasitic. 
Any portion ampntated is reproduced in a 
brief time. , 



' Ttaa tila-lilitoiT of tlie tap«-worm Is t3wt,jt the ume. Soma inlml eati lbs 
tggt and derelopa ttte lame ; auottier eata Ita flesh and detelopa tbe matnn 
wonn. Tlwothercoimoon tape-wormofman1iderivedffom"inea»Ij"beet Tha 
tape-worm of tha cat comes (roni (he cystic worm of the monw; thatofUnlbxftom 
aeeyatiewonn of baies and isbblui and that ol the d<^ tKHD tba qrfllc vara 
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The Articulata are divided by many Naturalists into two 
groaps, the Arthropoda (including the Insecta and Crusta^ 
cea) and the Vermes. The former are characterized by the 
presence and the latter by the absence of jointed appen- 
dages. 

The classification of the Vermes is still in an unsettled 
state, very little being known concerimig the lower forms, 
and almost every Naturalist holding views of his own. 

HINTS FOR PRESERVING INSECTS, CRUSTACEA. Etc 

Prof. Packard, in his " Guide to the Stadj of Insects/' recommends 
preparing a wide-month collecting bottle by putting two or three 
small pieces of cyanide of potassium (pupils should remember that 
this is very poisonous) in the bottom and covering with perforated paper. 
Insects of every kind dropped in, die instantly. A bottle well-prepared 
will last for months. The nests, cocoons and chrysalids of insects niay 
be preserved from injury from other insects by being soaked in arseni- 
ated alcohol, or dipped into benzine, or a solution of carbolic acid or 
creosote. *' Setting-boards ** for spreading the wings may be made by 
sawing in a thick board deep grooves of varying widths, and glueing 
at the bottom of ea<^ a strip of cork or pith. The body of the insect 
having been placed in a groove and the wings set horizontaUy, square 
pieces of glass may be laid upon them until they are dry. Bottles 
containing sponges saturated with benzine should be kept in the cases 
containing the specimens. 

All Crustacea may be preserved by drying, after eviscerating the 
larger specimens. Caterpillars may be preserved with the colors 
unchanged, according to Mr. E. Burgess, by immersing them in 
boiling water thirty or forty seconds, and then placing tiiem in equal 
parts of alcohol and water. Worms must be kept in spirit. Star- 
fishes and all the echinoderms die instantly on being immersed in 
fresh water. 



III. SUBKINGDOM MOLLUSCA. 



General Chaiaxyterlstlos. — The Mollnacans (soft> 
bodied) have yielding tiBsaea ot great coDtractile pover, 
inclosed in a soft flexible 
Bkin called the mantle. Fitr.m. 

The nervona ganglia are 
placed irregularly, but. all 
communicate with a larger 
mass forming around the 
throat a ring, which may 
be considered the brain. 
Except in one class, the 
mnBcles are attached to the 
akin, -which is usually pro- 
tected by a shell consisting principally of carbonate of lime, 
which in turn is defended by an epidermis of animal matter, 
to prevent corrosion by the water. The blood is white, and 



XtTvout ayiUm q/ a 



the cinmlation effected by means of a distinct heart Mol- 
lusks are mostly oviparous. 
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CLASS I. CEPHALOPODA. 

General Chajacterlstios. — Tbe Cephalopoda (bead- 
footed) have muscular tentacles or arms around the mouth ; 
beaked, homy jaws; two large ejear arms covered with 
Slicking discs ; and a bag of ink, with which most species 
blaokeu the water to hide from porsoit. 

CEPHALOPODA. | 



ORDER DIBRANCHIATA. 
General CharaoteriBtics. — The Dibrancbiates (two- 
gilled), have an ink^laod and the power of changing color 
like a chameleon. 

JV-Uft 



The A^onanticUe (sailors) are named from the &bnloiia 
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account of their using their delicate shell as a boat, their ten- 
tacles as oars, and their expanded mantle as a sail. The 
female secretes an unchambered shell for transporting her 
6gg8, but is not united to it, though she swims backward with 
it by enveloping it in her two broad disks and forcing water for- 
ward through her breathing funnel. The male has no shell. 

The LoliginidSB are the ^^ ^^ 

** cuttle-fish " of the Atlantic 
coast. There are many spe- 
cies, some furnishing the 
thin '^pen^' and others the 

thick " cuttle-bone " used for LoUgobartrwnUi, Sqnid,At\&ntic. h 

canaries. Some varieties are the " squid ''^ which form the 
food of the sperm whale. 

The eight-armed cuttle-fish {Sepia octdpus) often grows to 
a length of eight feet, with arms reaching twice that dis- 
tance. The ten-armed {S. officinalis) is common in the 
Mediterranean Sea. Its ink is a favorite pigment used in 
water-color painting, under the name of sepia. Its cuttle- 
bone is a calcareous internal shell occupying a hollow in the 
back. The Sepiae are flesh-eaters, devouring fishes, crusta- 
ceans, and mollusks. In turn they are the prey of the 
porpoise and dolphin, who eat only the tender head and 
arms, and reject the rest of the body. The shore of the sea 
at certain places is covered with these mutilated remains.* 



ORDER TETRABRANCHIATA. 

Gheneral CharaxJteristics. — ^The Tetrabranchiates (four- 
gilled) have an external chambered shell, the partitions of 
which are united by a tube called the " siphuncle.'' As the 

* These monsters of tbe deep have ftumlshed material for the novelist and the 
painter. See Victor Hngo^s ** Toilers of the Sea," and Harper's Magazine, yoI. xxi, 
page 185. Their accoonts are greaUy exaggerated.— Mr. Beale in his Natural 
History of the pperm-whale describes a specimen of the so-called ** Rock- 
squid/* not larger than his flst, bnt with arms expanding four feet. He grasped one 
of its tentacles, bnt the cnttle-llsh held to the rock with its snckers so strongly as to 
resist all his strength. A sndden Jerk exasperated the animal, which fixed its glaring 
eyes npon its tormentor and, suddenly releasing its hold, sprang upon his nake** 
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animal inoreafles in size, it partitions off tiie part previooBly 
occnpied and moves forward. There are over two thonaand 
foBflil species, bnt only few living. 



SautUtu pompMiH, Peailj NintllnB. 1. 



The Nautilidse (Bailors) have about a hnndred short 
tapering tentacles, which are quickly withdrawn into the 
first chamber on an alarm, so that their hahit« are litUe 
known. 

CLASS II. GASTEROPODA. 

General CharaetarlBtics.— The Qaateropoda (belly- 
footed) move from place to place by a single fleshy disc or 
foot placed nnder the abdomen. Most inhabit univalve 
sheila, though some species are naked. The viscera occupy 
the upper part of the shell, which is secreted by the mantle 
in various ways, according to the habits of the different 
forms. 

arm uid endeavored to nub him with IM heak. Its gnmy gntp sickened, irhila Ita 
threateolng look BoalBnncd him that he londly called (Br Hilatance, Bl> rdeaas 
vaa at laal effected atili bf kllUng tlie cnttle-fleh with the bokt^iixik, and cntttng cC 
Ita arm* bit bj bit. 
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GASTEROPODA. -ItiOniiiDiro. Oplnliol>mncU.U, ^M..^ 



afmviaplniH,' t. FmiMui t6umiiu ; S. TroeHut nilcttou ; t. LWuKtemiu 



ORDER PROSOBRANCHIATA. 

Oeneral Characteristics. — The ProsobraDcha (gills 
forward) have the gills placed in front of the heart 

Murloid89 (rock-sbells). — The Murex haa the aperture of 
its shell prolonged into a canal.* It is camivoronB, destroy- 

* TIm Shetknden dh this eheH fl>r a lamp, iDsertlng tbe wick In tbe canal \ai 
fllUiig tbe bodr of Ibe ehaU with oIL-From lb»e HolluskB tbe uidnite obtained the 
oOf tlr Bjrlao tjv, ttw " pnrpla " of Scripton. 
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ing its prey with its terrible armature (odoniopkora) or tootb- 
ribboa, aoiilogoiifi to the band of a chaiu aaw, and aet with 
adamantine teeth, sharp-edged, and pointed as those of a shark. 



TeiUtfMiirex. OgpraaUBTf. ). 

The Cypraeidas (Cowries) have the mantle, in many spe- 
cies, covered with filaments and the foot enormously devel- 
oped. The eyes are near the base of the tentacles, and the 
tooth-ribbon ia armed with a series of powerfcl teeth. 

The Harpidas (harp-shells) are foond on the shores of 

the Mauritius, and are remarkable for having too large a 

foot wholly to conceal within the shell. 

The Haliotidse (sea-ears) have shells of a pearly lustre, 

with resplendent metallic hues, useful for 

inlaying the darker woodB and for sleeve- 

^ links. 

The FissurelidEB (fissured) hare an 
aperture in the top, and, adhering to the 

to a sedentary life. ^^^^^|^^^^^ 

The Dentalldae (toothed) have a ^^^\^^Z^!^^^ 
shell shaped like a miniature elephant's 
tnsk. At the base of the conic^ foot is utnated the head 



ORDER PULMONIFERA. 

Oreneral CharaoterlBtlos. — The Palmonifers (lung- 
bearers) are air-breathing, even those inhabiting the water 
being obliged to come frequently to the surface. They have 
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Jiff. UV 



the simpleat form of lang — a mere cavity, with an orifice at 
the right side of the neck which the auimal can open oi 
close at will. They are lierbivorons, and often very destruc- 
tive to grain fields and fruit trees- 



n, Onat On; Blug, Eorope. 
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Helioidee (epiral-form). — The Land-snail has fonr tenta- 
oleB, the longer p^ with eyes at the extremity. It lays it^ 
flggB singly, while the other Orders lay theirs in chains.* 

Limaoidee. — The Slugs are snails without the shell, or 
with only a radimentAiy one concealed in the mantle. 

ORDER OPISTHOBRANCHIATA. 
Gheneral Characteristics. — ^The Opisthobranchs (gills 
behind) are generally naked, with feathery gills behind the 
heart. 



.BSUi, Britain. 

The ^olis is typical of the order, having its gills arranged 
in tnfts along the back, and the tentacles non-retractil& 

ORDER NUCLEOBRANCHIATA. 
General Characteristics. — The Nacleobranchs (dna- 



Oorinatia meSitrraoltL 



* If placed upon a pane ol 
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ter-gilled) have their reepiratory organs in a nucleus, and 
tbeir foot modified into a sort of fin for swimming. 

The Carinaridee (keeled) have the more delicate organs 
protected by a small shell fringed around the month with 
gills, vhile the larger part of the animal is exposed. Tlie 
fin-like foot has a small sncker for attaching to sea-weed 
compelling them to swim with the back downward. 

ORDER PTEROPODA." 

Oeueral Cbaraoteristios. — The Pteropods (wing-footed) 
move by means of two wing-.like fins. The animals are 
small, yet occnr in snch numbers as often to color the ocean 
for miles. They are probably carnivorous, and, in tnm, are 
food for the whale. 



Cliidae.— The Clio is only an inch long, bat its prehensiTe 
apparatus is elaborate. Six labial tentacles bear about three 
hundred and sixty thousand suckers for seizing and holding 
its minute prey, which is speedily reduced by the laterally- 
working jaws faW of long, comb-like teeth, and by the tongue 
rough with sharp, spiny, recurved booklets. 
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CLASS III. LAMELLIBRANCHIATA. 



General ChaxacteriBtios.— 
The LamellibraDchs* (lamellated 
gills) are all liivalveB. The 
two parts of the shell are cod- 
nected by a hinge, ueually with 
interlocking teeth. To hold 
them open — that being always 
the nnconstraioed poeition — an 
elastic ligament is fixed to the 
hinge, if inside, acting by expan- 
sion, if outside, by contraction. 
The valves are closed by muBcles, 
ordinarily two, bnt sometimes 
only one. The respiratory organ? 
are leaf-like gills, to which in the 
lower forms the water is bronght 
by a double tube, one orifice for 
iagrese, and the other for egress, 
after it has laved the gills and 
circulated around the month 
which filters out the food. Most 
move by means of a foot, which 
is often very powerful, and, in the 
boring species, is covered with 
flinty particles. 



ifl/a aretiaria, Clam.t 

• All this cIbbk are headlcBa, and hence Otej are eometlmes termed " AcepbaU." 
They are also called Conohlfcri (ihell-bearBrs). 

t All the YlBCera, right Talve and Iialf the riphoD retained, g. OtUt ; a. Siphon 
introducing tcaltr to Huif^andmnuth; a', i^p/tonearrvliigoutlheu'aieraflerilluu 
bathed IhegiUii and nirTtndtrfill/u/oo<l«tAMUamtalntdlollitmoalA.o: t.^mrlip 
lenlacla,- ii.Beart.Ouintftine\ polling thrmtghU: m. Manllt Ogamenl uniting lAt 
kOpm armmtl Ihetr edget ; p. Orifia in the manlie thrryugh wHch Ouftjoi I pntrwlit ; 
p. Cloaca.: a. a'. Mitttttt doHng Vu valmt by fMr a/ntracUon. 
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ORDER SIPHONATA. 

General Characteristics. — Tbe Siphonata (Biphoned) 
include those lamellibranehi&tes which have respiratory tnbes 
distinctly separated from each other, and the lobes of the 
mantle more or less united. 

FI9. 101. 



iSMsn tnM», Baxor Shjll lirMo runOUt, Shlp-worm. 

Solenidse (channeled) hare a shell shapefl like a razor- 
handle, with a large foot, that can be turned into an awl for 
boring into the mud, and then into a ball for pushing them- 
selves to the surface. 

The Cardiidss (heart-shaped) put forth a foot capable 
of distention with water introduced through an orifice near 
the mouth By a rotary movement of the foot tbns thick- 
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eoed, they excavate a burrow safficientl; large to receive tbe 
t\g, u>. entire shell 

The Teredinidae (borers) have on 
their anterior part a pair of valves 
which they nae to bore into wood. 
They line the cavity, as they proceed, 
with shelly matter, often making a 
tube two feet in length. They work 
in various directions, bnt never en- 
croach npon one another, thongh it is 
diflScult to comprehend how they be- 
come aware of the proximity of their neighbors. 

ORDER ASIPHONATA. 

Oeneiul CharaoteriBtios. — The Asiphonata (siphooless) 
include al! bivalves with open mantle and without a siphon. 

The MTtilids (mussel-fish) anchor their shells to rocka 
by means of gluey threads, that ^^ 

seem either to grow or be spun 
from the foot This "byssus" 
is in some species so long and 
silken, as, for a curiosity, to bo 
woven into cloth. 

Ostraeidse. — The Common 
Oyster, found along the 
Atlantic coast, when young, is 

ftee, but soon attaches itself to ifySimiMai^aUibrMt. 
rocks by the left or rounded 

valve. It thus generally lies on its left side. By ciliary 
movements, it produeea currents which convey the water 
through the open mantle to the gills for respiration, and then 
hurry it on to the mouth, which lies back, near the hinge, 
where the labial fingers extract the food it may contain.* 

* The hard put ilways cot Id opening Uie sbell la tha UMactor mDKls wIiom 
baBlOBM Is to shnt the vslyes. These open natnrally«l>ont one4«]f of »n ImJi. "Hie 
nuntlea on the two sides of the shell meet »l the Bpertnro. Their adgei are (Hs)^ 
-trtlh clUa— tbe BnsU^ call Uiem the oyBter's beard— which ctn be pratnidod trm 
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Jftboffffno mwyarMifni, «il<A tahf b7W0«f a>c«rwf uiiCA p«afir Bocrw. 

The AviCTilidEe (little-bird) include the pearl-makers. 
These gems are caused by the effort of the animal 

Ihe Bbell uiJaBedInbfliii(la([lD9ldeaiilmBla]leaaDd theaporei ofalgc forfbod. Tbe 
amefOrbnUdlngthesheinaMcraledbylha 

muaOe. The plaited frllla on the manlla ^^- "*■ 

■re tbe glUa. The beart, abaped like an 
Old-babloued pai^e. Me an aarlcle and 
Tentrlde, and clrciUaleB a Umpld cOlorleaB 
blood ir the eben be opened with care, tbe 
beatlDg of this organ ma^ be dJatlDclljBeeD. 
Tbe black liver is Targe and secrete! a deep 
Tellow bile In large qnantltf. The monlb is 
prorlded with teutadea bj vhlcb food 1e 
selected and carried ln«lde. The oyaler 
wants bralne and eyea, and baa no aeoee 
except that of lonch, which la located In 
the tecticlea. Tbe eggf are yellonlsh, and 
a aln^e OTatar maf contain two mUllODa, 
lying !n Ibe folda of the mantle and looking 
Hke llilck cream. When tbe proper Hme 
irrlvee they are ejected Into the water In a 
mlJky clond. Each little oyster, ILongb not 
larger than the point of a plo— a whole troop 
beln^E able to awlm freely abont In a drop of - 
water—haa a perfect abell, and Is pnilded 

with a fleaby pad for attaching ItgelT to any Oiirta edBUi, Common Oyater. In (A^. 
object at hand. Gmatacea&B. worma and upper valve rernoped. A. Upper portion 
enemlea of all kinda. wltli a natural liking ql' mantie eovering the mouVi with U» 
tm raw oyetera, flock In to tbe feaat. and a faw Bja ; h, c. The maatit ; i. The 
lew tarn only of tbe minions escape. Tbe bnathint/ organa ; e. Portion qf the 
nirrlvors andior tbemeelvea to aome rangb lobet of Oa manfU^ between whitii t> 
mrikce and grow rapidly. In a month Ihey thi s^ranUy tf the in^HnoJ canal; 
■"*■'■ ■ " f. Part of the limH ; g. AdduMT 
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tu eorer np with nacre any irritatuig substance, as a grain of 
sand, that may have gotten beneath the mtuitle.* 

The Hammer Oyster of the Indian Ocean presents one of 
those singular forms seemingly designed to pnzzle nataral- 



Ists in endeavoring to account for the utility of the anomalons 
appendages. 

other lite eblnglef, each one Indicating a Maion'i growth and Ibe nries ehawlng 
Ihe ofBler'i age. Id three or fonr jenn a marketable rize wlD be reached. The 
Uttle red crab uflen tonai ehBrins the OTBter'g home la the FinnoMrti cttriam. 
"nm Kmale la K«i«r»ll7 "X!"- " *^' '"'^ '^ scaree. The latter bag lie back 
omamcDled with a white Ognre very like an anchor.— At the dlKover)' of Amerlta 
Ihe oyeler wat abandaot upon the Atlantic caa»t Itntnenee monnda ot ebelli He 
alniig Ihe shore, from H^ne to FbnidB. Tbey antedate the time of the Indlnu, 
and are io Urg:e that In Florida, itarliu; the lal« war, soma were nsed as forU. 
Bee Lockwood'e " Nalnral Hlator; of an 07Bter,"lii AfnJar JtiffUK JfbnU^. Korem- 
ber, ims. 

■ Taking adiiDtige of this, the Chinese hare long been in Ihe habit of prodoclng 
pearlii arUftclalli br alipplng metal imaaei under Ibe mantle and then releasing the 
animals. In alx months the Bmrei' are fimnd oierlild with a pearly secrelloiL. 
Somellmea, however, the crafty Celestials paste lhe»e Images npon the Interior of a 
dead shell and then paint It over with a mlxtore of powdered " mMlier of pearl," In 
•sact Imitation of the genolne. 



CLASS TDHICATA. 



CLASS IV. BRACHIOPODA.* 

General Characteristics. — The Brachiopods (arm- 
footed) hare the valves on tbe upper and the j^ j^ 
under side of the body, instead of the later- 
al ; are without a hinge ligament, the valves 
opening and sbattiug by a complicated ar- i 
ruagemeot of muscles; respire by blood- f 
vessela ramifying minately over the sarface ^ 
of the mantle; and obtain their food, in 
most species, by two long spiral arms, capable 
gug ^sg of being unrolled and extended 

'i ■ Iw a great distance. '2^'f,!!5"^?. 

^■^^ The TarabratialidsB (bonug oM^Tatann 
^r^^ family) have the back of the ven- J"''"" '"'«*^- 
^^flffl tral valve pierced with a hole for the passage of 
Mb tbe pedicle, by which the animal is permanently 
VV attached to sohd subataucea. 
y Tlie Llngtilidse (tongue-shape) have a long 
upunniondiii, pedicle issuing from tbe mtenor of tLe snell 
ump-rtieii. through the hinge. 



CLASS V. TUNICATA. 

General Characteristics. — The Tnnicata (cloaked) 
have no shell, head, feet, or arms, and usually look like 
shapeless gelatinous masses, composed of two tunics or coat- 
ings, forming a tube, with one orifice for the inlet and 

■ ProC E. S. liIarH. endorsed bj aome other NstonllBU, clRBe«B tbe BracblopodI 
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uiother for the exit of water. Tbey have a stomach, pnlBating 
heart, branchial appeodagee, and highly developed secretory 
f^ jj^ organs. Some are simple, 

a t others attached to a common 

mantle, but each individual 
d maintains a separate exist- 
ence. 

ClaTelliuidse (little 
knobs).— These .dscidtdTM are 
united by a common stem.* 
The elongated heart con- 
tracts from behind forward, 
a u^Uiforma, BocM TnnictM BO as to propel the blood in 
1. /mwrrnK at^fiix; Qng direction, and after a 
mnmeiem. lew moments, the pulsations 

becoming fainter and fainter, 
the heart gives the opposite impulse, 
and the blood travels the other way, ■""' *"" 

thiough the same vessels. 

The Salpidee (stocked) are so 
transparent that the structure of 
their internal oi^ns may be exam- 
ined through their coatings. They 
present an example of alternate 
generation. An individual Salp re- 
sembles "its grandparent, its grand- 
children, and its own brethren," but 
differs equally from its parent and 
its own children. A single egg 



* Tb« hieloij or a diuiter Is an followB ; A. aln- 
gle iudJTldiulJUBt from the egg poBeeSBea acUva 
powen of locomotloD. After winderinj: a time 
ItatUchaB ItselT, and sends fbrtli creeping BtemB, 
ttom wblcbt At brief intervalB, tbere bnd aad grow 

tomalnrltrotlieTlndlvldn&lB. ¥!om easbol tbeee Bilpa aAoOl. t,. I^Uriororifla ; 
piocead jonng, to become In like msnner the b. Anterior do. ; c. Prt)cet»it b/f 
pareotB of other colonleB. Thia tne motloa of utUdi Ou ImUHduafi q/' Oie 
the Immatnn AiddluiB providet lot tbe general cAofn icerttmiitd; b. &art;a. 
dlffluioa or thBsa aulmMi, and praTenla their Ji«rvofii gan^lon ; o.lfudtia; 
balngcnnTdedlnpauticaUrBpoU, t.OtiL 
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gires birth to an individual which, bj bndding, prodncee 
long chains of aggregated individuals'*' greatly different 
from the parent. Each of these produceB an egg, which 
hatches an individaal like the grandparent. Thns the 
eeries is repeated endlessly. 



CLASS VI. POLYZOA. 

General CharacteristicB.— The Polyzoans ^^- «»■ 
(mauj-animals), or Bryozoans (moss-animals), 
are compound ; each individual, however, in- ' 
habiting a separate cell or tube. The month is 
Burronnded with ciliated tentacles, and the 
whole animal can usually be entirely withdrawn 
into the cell, which is in some species soft and 
flexible, in others homy, and in others caloa- 
leouB. In the genus Bowerbankia, the struc- 
ture is so delicate and transparent that the 
interior may be clearly seen. The Bryozoan is 
thus perceived to have a complex digestive ap- 
paratus floating freely in the general cavity — a 
gizzard for triturating the food, a, liver for 
secreting bile, an intestinal tube, and a distinct 

excretorv orifice outside the circle of tentacles. 

mi M •. „ n ... Ti Bomenanaa. 

ihe Flnstrse, or "eea-mate, are Bryozoan ■. (Etopkatpa; 
communities, consisting of a multitude of ^' ^^^^'. 
homy, calcareous cells, some species incrustiog d.BKmorvori/iee. 
stones, others spread out like a thin net-work 
of gauze, each cell containing an individual polyzoao. The 
whole progeny of a single isolated specimen of sea-mat spring, 
by budding, &om an embryo produced in each egg, within 
which two little Bryozoa are found. These make their 

* The progeny of ■ rlnale seg anile br tbe adhestoD of tbetr enrihces, or of little 
■neken, «o aa )□ Blrlni; ont u &r as the ere can retXh. fielnf- phoeplioresceDt In Ibe 
nl^t, Iheae looK-dniini bands give tbe eSKt of ribtwna of Ore, twbtbig and donbUuf 
M tberriM and aa wlUi Uie -mtnu. 
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escape, and, after swimming about for a time, attacli them- 
selveB, aod the pairs lay the tonndation of a new colony. 



FtuttTafoHacia, Sea Mat. 

Some genera of Polyzoans possesB Hingnlar proceBBefl 
resembling a bird's beak, each cell having one and Bometimes 
two. These open and shut constantly, and if they are 
tooched with a needle, the mandibles will snap together apon 
it so forcibly that the whole branch may be shakea by it. 



IV. SUBKINGDOM ECHINODER- 
MATA. 

General ChaxaoteriBtics. — The Echinoderms (Bpioy* 
Bkinned) have all the parts sjmmetricallf arranged around 
a central axis, thus iiGceasitating a pecoliar system of 
radiating canals and nervous ganglia. They are all ovipa- 
rous. They respire by a water-vascnlarj system permeating 
the entire body. There is also a blood vascular system, with 
a central contractile heart. 

ECHINODERHATA.]!" 



CLASS I. HOLOTHUROIDEA. 

General Chaiacterietlcs. — The Holothuroids (whole- 
mouthed) have a tongh skin, sprinkled vith calcareous 
granules. The mouth is surrounded with feathery tentacles, 



and the body is worm-shaped, though constructed upon the 
radiate plan. By means of their powerful longitudinal and 
transrerse muscles, they can disgorge their own atomaeha, 
and even throw off their tentacles, and, after remaining inert 
for a season, take on a new set of the rejected organs. 
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CLASS II. ECHINOIDEA. 

General Characteristics.— The Echinoids (hedgehog- 
like) are coyered with spines, moved by the general envelop- 
ing membrane. 
^ Their ehell is 

composed of reg- 
nlarly-shaped 
plates, arranged 
in radiating 
zones, erery al- 
; ternate plate per- 
■ forated for the 
passage of suck- 
ers (ambvldcra), 
vbich can be ex- 
tended beyond 
tbe spines,* and 
aMntH<()A«ro.8o»Orohln. BplDsa remoTed from left half. ^J adhesiotl en- 
able the animal 
to move over the rocks. Mingled with tbe spiaee are stems 
(pedicillarics), each ^ ^^ 

ending in forceps, 
apparently for pre- 
hension and for rid- 
ding tbe animal of 
parasites. The 
mouth is armed 
with fi ve sharp 
teeth, which con- 
tinually wear upon 
one another, but, 



V flin-gTown UmUd 



pities. roD 



CLASS ABTEBOIDBA. 



Kke the incisors of a rodent, are constantly renewed. These 
are worked hy thirty-five powerful muscles— the whole 
apparatus being known as "Aristotle's lantern."* 



CLASS III. ASTEROIDEA. 

GJenGral Characteristics.— The Asteroids (atar-like) 

have five or more radiating arms, which contain portioii" 

Flg.u.r. 



of the viscera. Their month and locomotive suckers are on 
the lower side — the former without teeth, digestion being 
performed by the animal's tumiug its stomach out of its 
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month and wrapping it orer the shell-fish, etc., npon vhicfa 
it feeds. On the end of each ray is a red eye, over which a 
circle of spines may be thrown for its protection. 

The Star-fieh can adapt itself to the inequalities of the 
surface over which it mores, and even enter narrov fiBsnres. 



A»trop/t6lon agattitii, Baeket-DitL 

On the back is a kind of sieve (madreporic body), through 
which water filtered of sand passes to the locomotive snckers. 
In some species, the five arms are subdivided till the number 

of branches is uearly five thousand.* 

• An the Star-Dshes, of which there are at leuet one boadred and flfty Bpede*, 
h»ie the power of dialntegiatlng Ihemselves, BBpeclally the nuinjr-br«nclied™rt«te«, 
ind otreBtorlng Id s brief time the portlonB Itroken off. HsDce wben BebermeD tsdI 
tbeir spite upon tbem for Btealing their bait, b; tearing Ibem ia pieces and throwing 
Uwm overhoaid, tbe; BlmiitT mulUplf the eJU. Inunened In trith coM water lt»T 
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CLASS iV. CRINOIDEA. 

General Characteristics.— The Crinoids {lily-form) are 
EchinodermB that during a portion or the whole of their 
lives are fixed to some solid body by a foot-sfalk (peduncle). 
They strikingly resemble a flower. The mouth is in the 

Fig. us. 



Ootaal&la roeada, Roay Peather-atBr. Adnlt free Crluoid. 

centre, with arms springing from the disk or caJyx, but 
speedily ramifying until the complete internal skeleton, 
exclusive of the stem, consists of many thousand joints. All 
parts are covered with a fleshy integument, dipping down 
between each joint Some of the species remain flxed for 
life, while one at least {Comatula) is known at maturity to 
drop ftom the stem and ever after to waoder free. (See 
"Geology," pp. 139, 153, 171.) 



tUBKINGDOM XOHINODBBHATA. 



V. 

SUBKINGDOM CCELENTERATA. 

General Characteristics. — The Cffilenteratea (hollow 
antrailed) are radiates having a distinct body-cavity, whose 
walls consist of an outer layer {ectodeiin) and an inner layer 
(endoderm). They are all aquatic, and multiply alike by 
budding, by eggs and by fission. They are nsually armed 
with peculiar stinging figments. 

CaLENTERATA. J 



CLASS I. CTENOPHORA. 

General Characteristics.— The Cteno- ^- *«• 
phora (comb-bearers) are transparent, ge- 
latinous bodies, with eight rows of corob- 
like friogea and two long tentacles provided / 
with lateral filaments spirally coiled. The 
latter can be instantly withdrawn into the 
cavities from which they spring, and as 
quickly shot forth again. The Ctenophora 
have a nervous system and complex diges- '""'^^''^J^^^"' 
tive apparatus. h, a. Tmtaaaa ; 



CLASS II. ANTHOZOA. 

General Charaoteristics. — The Anthozoane (flower-like 
animals) or Polyps (many-footed) comprise the Gcelenterates 
in which a distinct digestive sac opens below into the general 
cavity of the body, though separated from the body-walls by 
an intervening space. The month is surrounded by one or 
more rows of hollow tentacles, which are covered with cilia 
in constant motion, to produce currents for bringing food 
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atngle Anl/uaean or J^iij/p 
<lf OoralHtBn niinan. 
Bsd ConI nugDifled. 

within their reach. Everything nutritive is at once grasped 
and tumbled into the stomach, and the indigestible portions 
ejected by the same oral orifice. 

The growth of a polypidom, as the " sea-fan," is briefly 
this: An egg produces an embryo that swims freely till, 
attaching itself to some substance, it develops into a mature 
animal which, bj budding, becomes two indiTiduals, united 
by a leathery integument {cwTWsarc). He- 
peated buddings produce a colony, each one 
acting independently, bo far as gathering and 
digesting food is concerned, yet all joined by ( 
the investing coenosarc, with ita anastomosing ' 
canals. Meanwhile the ccenosarc, like the 
bark of a tree, ia secreting on its inner surface 
a horny substance that builds up an internal 
stem or skeleton of sclerobasic coral While 
living, the fleshy exterior conceals the stony 
irame, but when taken from the water the 
polvp-cells shrivel np and lay bare the coral, 

r, ■,-,■, 1 ■.■,■ n ■ ,- Oonmam nlmm. 

the hnrdened ccenosarc exhibiting all varieties Red Coni. 
ol color, according to the species. At certain 
times, eggs are developed by different members of the com- 
manity to swim away and found new colonies. 
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Madr^iBra asplra, Madrepore, rlKhthaDd elde allie. 

The Red Coral, so highly prized for jewelry, is Bclerobasic, 

and has calcareous particles mingled with the homy, animal 

matter by which it is more thoroughly solidified, and time gus- 

oeptible of a high polish. 
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The Sea-fan is aaother representative fonn of sclerobasio 

coral, the branches having a homy axis (as may be detected 

by the smell in burning), and uniting in a beautiiul net-work. 

The Madrepores and other reef-forming corals deposit 

vitiiiii the tissues of the animal a calcareous fiwne-work of 

^^ j^, sclerodermic coraL 

The Mushroom Coral is 

remarkable as being the 

. skeleton of a single Polyp, 

I often Bfteen inches in diam- 

^ -, ^j », « .. ^ , eter. Thougli fixed in its 

early stages, it becomes ire«^ 

and, bat for its habit ol lying in the clefts of the rock% 

would be speedily destroyed by the violence of the waves. 

The Organ-pipe Coral consists of cylindrical tnbes arranged 
like the pipes in a church organ. Each one is the cell of 
a single polyp, and the whole number in the mass is tiid 
progeny of the one that first became fixed at the base. 



HiMpOni nmAca, Organ-pipe ConL 

• Dana, in detcrlblug the coral reere of the FaciHc, mjb— Th< ncUDte (Fig. 4B0) 
mar well be called the ulers, camailoae and anemones of the BDbmBilne garden ; 
the tDblporee (Fig. 4»t) are Utenllf lie pink bede ; the KOrgonln (Fig. USI Iti flow- 
eriDK twigs; the madrepores (Fig. V6j Ita planta and ■bmbber)'. Aitneu (alat 
corals) often form domes amid the grove, a dozen fSet or more la dluaBlei, em* 
belllehed with green or purple bloteoma, wblcb itnd the anrlkce like genu ; beml- 
Bpbervs atmeandrlna (br«lD coral) appear as ir enreloped In a network ol flowering 
irlDea; podvaae^i of madrepores stand on a cylindrical base covered with brttnche* 
ipreadUig gracefuUi ftom lbs center Bud decked with fpri|{a ot tinted potfpa. 



OLASB HYDBOZOA. 



The Sea Anemone is a soft-bodied Polyp, that can change 
its locality at will, adhering to the rock by a fleshy disk that 
adapts itself to all inequalities. Its stomach is simply a sac 
suspended in the cavity of the body, into which it opens pt 
the bottom by a wide aperture. Between the stomach and 



A. Opened; B. (Soeed ; C. Opening. 

the body-walla are mesenteric spaces, which commnnicate 
freely with the nnmerous hollow tentacles. By mnscnlar 
contraction, water is forced from these chambers into the 
tenlacles, to prolong them. The animal, plastered, as it 
were, to a rock, with its tentacles bloomed out like the rays 
f^ its flowery namesake, awaits its prey ; and woe to the lack- 
less vicbm t^at walks over the trap and springs it into 
activity. (See Pig. 893.) 

CLASS III. HYDROZOA. 

General ChaiacterlBtioB.— The Hydrozoa (water-dragOL 
animals), or Jelly-fishes,* have no mesenteric spaces, and 
the eggs are developed on the ezt«mal instead of the internal 

* On Bccoont of the eUngliiK Beu^atiDD prodnced wb«a butdled. tb« ■nlinala 
bdoBKliiK to thle clua hSTS beeo called Acaleptue <NetCli») ; Hednen from tlu 
DDmeroDe teDtocten resernbllng the b*lr of Medow ; and JellyOfbet from the ffilM- 
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sarfaoe of the body-wall. Interspers- 
ing the tentacles and other parts of 
the body are cells containing long, 
spirally-coiled threads, barbed and 
serrated, which dart forth with incon- 
ceivable velocity to laeso their prey.* 
' Blg.m- 



IVa^ cyatMa, Je%-flBh. 

The Discophorae (disc-bearere) 
include those Jelly-fishes with an 
nmbrella-like disc, by the contraction 
of which the water is expelled and 
swimming effected. Some of this 
&mily measure seven feet in diam- 
eter, with tentacles a hundred feet in 
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length ; yet bo largely compoeed of water that, when dried, 

notbing is left but a film scarcely sufficient to etaiii a sheet 

of white paper. They are voracious, feeding od small fishes, 

crustaceans, and even on „ „ 

,, . ^ . ,, Pig. iet. 

their own species. Uere 

transparent masses of 
jelly, and only visible 
because of their brilliant 
colors, they move 
through the water rapid- 
ly, aud lasso their prey 
with great precision. 

The Siphonophorae 
(tnbe-bearers) are free 
Bwimmers and character- 
ized by having one or 
more large air- sacs, 
giving great buoyancy. 

The Hydroidas (hy- 
dra-form ) include the 
compound Sertulariaus 
(see Fig. 393) and the 
simple Hydras. The 
former resemble minute 
ferns, and are often mis- 
taken for sea-weed. Some 
species of Hydne are 
found in frqsh water, 
attached to the stems of 
plants. When contracted, they are a little mass of green 
jelly. Expanded, their body is a tube, half an inch long, 
not larger than sewing-thread.* By the sucker at the base 

* n nu; eTBD be tnrned Inside ont like ■ glove— what wai the DUter anrlkee 
IracomlBK > ■tomwb aDd beglDDlDK to digest the food, and nhit wse tlka tDteadsil 
«>na] takdn); np the fnncHoin of rtaorptlon «nd reiplrallon. Sever ■ Hjdra'e 
itomsch, and thB month will ntlll keep taklni; In fbod, thangh there Ib nntMng: to 
hoM It until the dlceetlve organ growB again. "The same Polyp ma; be encceHlTely 
Inmtod, cat is MCtion*, and tamed back Bgriii wUboDt Mcioiu bum." 



VI. SUBKINGDOM PROTOZOA. 

General Characteristics.— The Protozoans (first ani- 
mals) are small, aquatic, mostly microscopic nnicellnlar 
animals. They are composed of a mucous, albttminoua 
substance called protoplasm. As yet, neither nerves, mus- 
cles, circulatory or digestory organs have been discovered. 
They, however, apparently possesa the functions of animal 
life — motion, sensation, nutrition, and reproduction. In- 
numerable Invertebrates feed upon them. The "Edible- 
eartha" and "Infusorial-earths" probably owe their nutri- 
tive value to the remains of Protozoaas. All aubdivisione 
are provisional. 

CLASS INFUSORIA. 

Qeneral Characteristics.— The Infusoria (originating 
in infusions) include a large variety of microscopic animal- 
cules found in vegetable infusions that have 
been left exposed to the air for a few days. 
Their presence is doubtless due to the dried 
bodies of their ancestors or minute genua floats 
iug in the air till a lodgment in the infusion 
favors development.* 

"Vorticels (vortex) are types of fixed forms. 
To the naked eye they are simply mold on the 
stem of a plant; but in the microscope the mold 
becomes a forest of single animalcules, each 
attached by a stem several times its own length, 

■ Se-mnUtenliiK tbebirri, baked mnd trom the bottom oridiied-np pool Is bmid 
to n-Tiilff Ibem In lannmermble qiuntlUes. "TheBa larnaoria," uyi Fignler,"nu7 
bo and an wllhont doubt carried M great dlotukcCB, lOr u iDdeflniCe period or thna, 
1 J tbcn. abandoned oi\ aome ledfo of rack, on a booaelop, in tba deft of a wall, or 
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and capable of being contracted into a spiral form. The 
ciliated fringe can also be retracted within the body. 
They multiply by fission, budding, and encysting. If 
by fission, the body simply splits into two portions, each 
becoming a new being.* If by budding, a swelling com- 
mences near the base of the bell, which at length detaches 
itself, and developing a stalk, becomes fixed. If by encysting, 
a coating of gelatinous matter 
covers the bell, the stem and JV-ws. 

cilia being absorbed. In time, 
the cyst bursting, a number of 
germs are set free, which develop 
stalks and become like the orig- 
inal. It has been calculated that 
the progeny of a single individual 
of some species of Infusoria may 
amount to two hundred million 

in a month. SocmOeamUHlTis, magnified. 

The Noctilucse are examples 
of free forms, in which locomotion is effected by thread-like 
organs called flagella. The phosphorescent glow upon the 
sea ia largely due to their presence. 



CLASS RHIZOPODA. 

General Characteristioe.— The Rhizopods (root-footed) 
are minute masses of gelatinous matter capable of assuming 
all varieties of shape according to the irritation resnlt- 

under the capita' of a column, Ite tbere DndtaLnrbed ; but let ft drop of water approach 
it, knd the darmaot being awakes Immediately, the microscopic LazarDs eprlDEs 
■CaIn Into existence, feeds aod muJtipllee aa before, and Hi U(^. enepended poHBltalj 
Ibr jeare, reaomes Its Intemtpied conne \" 

• "By this mode or proiMgaaon," Bays Dnjardln," an InfnBorisn lathe half of the 
one which preceded It, Ihe ftranh of the parent of that, the elghlli of Ifa grand- 
parent, and so on. If Indeed we can apply the terms Atthei or mother 10 an a^lnul, 
which miMl see lu Its two halvea the grandftther himself, by a new dlrislon again. 
llviii|:la his fbur parts. We might Imagine each an InlhsorUn to be an aUqnot 
part of one like It. which hod lived years, and even ages before, and which by 
conUnaed sDhdlvlslons Into pairs might contlnaa to IlTa forayac by It 



SUBKINODOM PROTOZOA. 



ing &om contact with foreign Bubstances. Some species are 
naJced, while others are protected by a shell. When particles 




iteiota nKttAta, RliLxopod. 

of food are wafted into contact with this gelatinous mass, 
flnger-Iike processes — in some species filamentous, in others 
blnnted — shoot oat and wrap up the nutritive particles, 
80 completely enveloping them aa to appear like a thin 
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film over the enclosed mass. The food is gradually absorbed by 
the coating of this extemporized stomach. The processes thus 
shot forth and answering as hands or feet are termed pseudopo- 
dia (fidse feet). In those species protected by a shell there is the 
same power of throwing out pseudopodia at the orifice for 
locomotion or prehension, and in the latter case, of transpos- 
ing the prehensile instrument into a mouth or alimentary 
canaL Eeproduction is by fission, budding and cysting, a 
detached pseudopodium being developed sometimes into a 
separate animal. When, by bidding, the new Ehizopod re- 
mains attached to the shell of the parent, in some species, 
particularly the Foraminifera (hole-bearing),* it gives rise to 
the l^utiful aggregated forms known as Nummulites, Globi- 
gerlnag^ etc. 

CLASS GREGARINIDA, 

General Chaxacteristics. — ^The Gregarinidans (flocks) 
are parasitic forms found particularly in Cockroaches and 
Earth-worms. They give out no pseudopodia, j^^ ^^^ 
and assimilate food only by the absorption on 
the general surface, as is common in internal 
parasites. Their anatomical structure usually 
presents a single cell, having in it, among fatty oregaHna 
granules, a central vesicle, itself enclosing a **?J^*' 
solid particle. Elongation and contraction of magnified. 
the body are the ordinary signs of life. 

Still lower forms, however, are revealed by the microscope, 

as the Monera, comprising the genera Bathybius, Prot- 

-^ amoeba, etc., by some Naturalists disbelieved in as 

really organic beings, and by others doubtfully 

referred to the Vegetable rather than to the Animal 

Kingdom. Of these Bathybius,^ a mass of albumin- 

ous jelly neither distinctively animal nor plant, is 

Bathfifius. considered the simplest structure known to man. ji 

.^___^__^^_^^ I !■ — ' 

* See '* Fonrteen Weeks in Geology," pp. 188 and 196. 

t Beceatly HuHey retracts his opinion caacemingluUhylfius as baying Titality. 
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Abranchilta, 385, S36. 

Abrancbiates, 286. 

AcalepbsB (Dettlee), 269. 

Acantnocepbalidae, 238. 

AcaridiB, m 

Acarina (mite), 226, 238. 

Acepbala, 360. 

Acipeneer oxyrbyncus (sbup-nosed), 188. 

Actinia, 860. 

Adder, 176. 

Adipose (ftitty), 2ia 

.flofis, 34^ m 

Acrydidffi, 232. 

Acrydiom alntaceum, 331. 

Agamidffi. ITS. 

AsHe Gibbon, 30. 

Auc sponea, 164. 

Alar (wing), 137. 

Alaudidse, 120. 

Albatross, 168. 

Alca impennis (wingless), the Great 
Ank, 160. 

Alcedinidffi, 136. 

Alces malcnis, 69. 

Alcidse, 160. 

Alectorides, 118, 145, 149. 

AUigatoridsB, 171. 

Alligator mississippiensls, 171. 

Altncial (immature), 126. 

Ambergris, 87. 

Ambulacra, 260. 

AmeividsB, 178. 

Ameiva sexlineata, 178. 

American Lion, 84. 

American Bear. 98. 

Amoeba (changing) radiosa, 276. 

Amorphous (warning form). (See p. 188.) 

Ampelidae, 117. 

Ampelis cedrorum, 117. 

Amphibia, 179. 

Amphipneusta (double-breathing), 179. 

Anaconda, 177. 

Analogue (an organ in one species equiv- 
alent to a diffisrent organ in another, or 
a representative species in one country 
related to one in anotiier), 84. 

Anastomosing (running into each other\ 
266. 

AnatidiB (duck-fomily), 151, 152. 

Anguillldas, 196. 

An^uUlft latifpBtrtis, 198. 



Annelida (ringed), 306, S8S. 

Annelids, 285. 

Annulata, 386. 

Annuloids, 386. 

Ant-eater, Giant, 104. 

Antelope, Prong-horn, 68. 

AnthozOa, 265. 

Anthrenus (a genus of beetles), 291 

Antilope rupicapra, 59. 64; dorca8,69, 64; 

kudu, 60, 64 ; gnu, 60, 65 ; oryx, 59, 65. 
Anthropoid Apes (man-like), 20. 
Antilocapridse, 58, 68. 
Antilocapra americana, 68. 
Ant-lion, 228. 
Antrostomus (cave-mouthed) vocifems 

(loud-voiced), 126. 
■^ts, egg, larva and pupa of, 309; 

Agricultural, 309; Sanguinary, 309; 

Foraging, 309; Leaf-cutting, 309; 

White, m 
Anura (without a tail)^79. 
AphidsB (exhausters), 230. 
Aphis rosse, 801. 
Apidse, 306. 

AplocerUB montanus, 60, 68. 
Apoda (footless), 134. 
Apollo Belvedere, 17. 
Apple-tree Borer, 317. 
Aptei7gid8e (without wings), 148l 
Apteryx australis, 145. 
Arachnida (spiders), 308, 836. 
Arachnids. 226. 
Aranese, 22& 
Archseopteryx, 165. 
Archer, 192. 

Arcuate (bow-shaped), i48. 
Arctic Skua. 157. 
Ardeidse, 148. 

Ardea herodias, 148 ; clnerea, 160. 
ArgonantidsB, 342. 
Argonauta argo, 243. 
Argus giganteutt, 189. 
Aristotle M9 Lantern, 361. 
Armadillo (armed). Nine-banded, 106; 

Three-banded, 106, 
Articulate (jointed), 203. 
Articulata (jointed), 208. 
Artiodactyls. 62, 68 

Arvicola (fleld-inhabiter) : A. riparia,96. 
Ascidian (small leathern-bottle), 366. 
Asiphonftta, 250, 352. 
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Am, Wild, 77. 

A8tacidc.28L 

Astacufi mnrialto, SSL 

Asterla, 96L 

AeteroidSa (star-like), 961. 

AstropbytoD a^;ai>»iziL, 968. 

Astnr atricapilliD* (black-beaded), 181 

Ateles pentadactylos, 96. 

Aocbenia (neck) llama, 56. 

Auk, 159 : impenniB. lOa 

Aves (birdt«), 110, lid. 

ATOcet, 146. 

Azolotl, 183. 

Aye-Aye (dpe'-dpe), 9B. 

AyrBhire, 61. 

Bab-l-rooB-fia, 74. 

Baboon, 95. 

fiactrian Camel, 54, 66. 

Badger , 40, 43 ; cat of, 44. 

Balaning (acorn), 934. 

Balanne crenatn?, 933. 

Baliena mysticetne, 86 ; skeleton of^ 88. 

BatenidA (whalebone), 88. 

Baleen (whalebone), &. 

Barbel, 197. 

Bark-borer, 918. 

Barnacle, 929 ; Stalked, 984 ; Acorn, 981 

Bam Swallow, 117. 

Bascanion constrictor, 176, 178. 

Bassarids, 99. 

Bassaris aetata (fox-conning), C^yet 

Bathybin82977. 

Bat, 16; Vampire, 89; Horse-shoe or 

Geoffrey's, 88, 89 ; Hare-lipped, 89, 90 ; 

Wing-footed, 89, 91 ; Puff, 89 ; Cknnmon 

or Little Brown. 89, 90. 
Bear, 99 ; Black, 46; cot of, 47 ; Orizzly, 

46 ; cat of, 47; White, 46; cat of, 48; 

cat of Brown, 278. 
Bear Howler, 96 ; cat of, 96. 
Bear Monkey, 94. 
Beayer, 96 ; American, 96. 
Bee, Honenr, 206 ; Hamble, 907. 
Bee Lice, 91& 
Beetle 906 
Beetle', St^, 916 ; Barying. 917; Striped 

Sqaaeh, ^7 : Long-hornMask, 918. 
Belaga canadensis. White Whale, a 

species of porpoise, 84. 
Bemicla canadensis, 158. 
Bimftna, 16. 
Bird, plumage of, 111. 
BirdofPan^ise, 124. 
Bison, American, 69, 6L 
Blepharidae, 199. 
Blepharis crinitus, 199. 
Blue-bird, 115. 
Blue Hen-hawk, 135. 
Blue Jay, 128. 
Bobolink, 120. 
Bob-white, 143. 

Boa anaconda, 177 ; hooks of^ 177. 
Boidffi, 177. 
Bombua (buzz), 208. 
Bombycidse, 212. 
Bombyx mori. 219. 
Bonasa ambellus, 1^ 



Bofi tannifl, 89; americamis, 69: baba- 
luB, 59, 69; gronniens, 80, O; indiCQa, 

BoTid«'(ox), 58, 58, 56. 

Bowerbankia, 257. 

BrachiopMa, 919, 955. 

Brachytiros cacajao, ^ 

Branchiata, 285. 

Branchiates, 935. 

Branchiostoma lanceolatas, 199. 

Bradypodidie (slow-footed), 106. 

Bradypos tridactylas (three-toed), Cknn> 

mon Sloth, 106. 
Brenthas nasicns, 918. 
Breyipennes (short-winge^ 113, 14& 
BryozOa (moss animals), 9Ch. 
Bono yir^nianas, 138. 
Bolfiilo.59. 
Bofonidie (toad), 180l 
Bafo amencanns, 181. 
Boll-frog. 180. 
BuryingHbeetle, 917. 
Bush-dog, 28. 
Butcher-bird. 118. 
Buthus carolmianus, 996L 
Butterflies, 906, 91L 
Buzzard, Turkey, 186. 
Byssus (fine flax), 969. 

Cacatua sulphnrea, 189. 

CaiUette, 59. 

CiaDorhinus ursinos, 4SL 

C!amelid8e, 53, 51 

Camelus dromedarios, 64 ; bactrianoe, 61 

Camel, 53 ; foot of, 54 ; water-cells of, 51 

Camelopardalis giraffi^ 58. 

Campanolaria volubUis, 979. 

Campephilus principalis, 180. 

Canada Gk>ose, 153. 

Cancridse, 931. 

Cancer paguros. 980. 

Cianidffi (canis. dog), 99, 87. 

Canis aureus (golden), 37, 89; lopos, 37; 

fomiliaris, 37, 38. 
Capra oegagrus (wild), 69; cot of; 66; 

ibex, 59 ; cut of, 66. 
Caprimnls^dae (goat-suckers), 196. 
Caracara Sagle, 136. 
Carapace, Im. 
Cardlidse, 251. 
Caribou, 69. 

Carinarla. 245 : mediterranean, 948. 
Carinaridae, 949. 
CamivOra (fle8h-deyoaring),16; order of^ 

98, 59. 
Camiyoroos tooth^^. 
Carp, European. 197. 
Castoridse, 95, 98. 
Castor canadensis, 98. 
Cattle tick, western, 299. 
Cat, Wild, 31; Domestic, 81, 86; oat 

of, 84. 
Catamount, 38. 
Cat-monkey, 92. 
Catarhine, 19. 
Catharista atrata, 137. 
Cathartidse, 188, 186. 
Cat-fleh, 196. 
Cat Owl, 131 
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CaviidiB, 96, 101. 

Cebidse, 19, 36. 

Cecidomyidfle, 314. 

Cecidomyia (oiirh-leapinff fly) dettractor, 

314; trltici,314. 
Cedar-bird, 117. 

Oeutlpede niandred-footed), 808, 336. 
CephalopMa (head-foot«d), 348 
Cerambycidae (long-homp), 317. 
Cerambyx moBChatus, 818. 
Cere (naked skin at baee of biU), 118. 
Cervical (neck) vertebrae, 66. 
CervidK (certnts, deer», 68, 69. 
Cervns canadensis, 09 ; cut of, 71 : capre- 

olas. 69, 70; virginianue, 60, 78 ; dama, 

69,72. 
Ceryle alcyon, 136. 
Cestoidids (girdle-like), 340. 
CetacSa {cdus, whale), 16, 83. 
Chsetara pelasgia, 138. 
Chaetodontidse (hair-teeth), 193. 
Chaetodon roetratus (beaked), 193. 
Oliamaeleonidae. 171. 
Obamaeleon vulgaris, 171. 
Chamois (sMmT-mp), 59, 68 ; cat, 64. 
CharadriuB virginicus, 146. 
Charming of Snakes, 175. 
Cheiromys madajrascarienslB, 38. 
Cheiroptera, 16, 87. 
Chelydra serpentina, 166, 167. 
Chelydidae, 166, 167. 
Chelys matamata, 166, 167. 
Chelonidae, 166, 168. 
Clielonia midas, 166. 
ChUopOda, 325. 
Chimney-swallow, 138. 
Chimpanzee (Chimrpdn^-zee)^ 30. 
Chipmunk, 100. 
Chlamyphoras (cloak-bearer) tnmcatns 

(truncated), 106. 
Chordeiles popetue, 136. 
Chrysochloridae, 93. 
Chrysochloris (golden green) anrens 

(golden), 94. 
ChrysomelidBB, 217. 
Chuck-will's Widow, 137. 
Cicadidae, 819. 
Cicada, 306 ; Bepten-decim,330 ; trl-decim, 

330. 
Ciconiidae, 147. 
Ciconia alba (white), 160. 
Cirripeds (hair-footed), 388. 
Cirripedia (curl-footed), 229, 288. 
Cirri, 283. 

Cistndo (box) virginiana, leO-, 167. 
Civet, 29, 36. 
Civet Cat, 29, 49. 
Clam, 250. 

Classes, how formed, 11. 
Classification, 11. 
Clavellinidae, 266. 
Clavellina (little knob) lepldiformlB, 

266 
Cliidae, 349. 

Clio, 346 ; boreallB, 349. 
Clupeidae (shad), 195. 
Clupea serrata. 196. 
Cobbler-fish, l93. 
Cobra de Capello, 176* 



CoccyguB (cuckoo) americanus, ISO; 
ervthrophthalmuB, 139. 

Cockatoo, Great Sulphur-crested, 183. 

Cod-fish, 198. 

Coenosarc (common flesh), 366. 

Coelenterftta, 366. 

Colaptes auratUB, 131. 

Coleoptdra (sheath-winged), 306, 216. 

Colobe,80. 

ColobuB polycomuB, 20, 84. 

Collurio Dorealis, 118. 

Colubridae (snake), 177. 

Columbae (doves), 187. 

Ck>lumbidse, 187. 

Columba livia, 187, 

ColymbuB torquatus, 150. 

Comatula rosacea, 2d8. 

Comparative Anatomy, laws of, 301. 

Conchifers (ifciJ«*'-l./er/0, 860. 

Condor of the Andes, 187. 

Condylura (excrescence tail) cristata 
(crested), 94. 

Condyle (knob hinging head to spine), 16. 

Conirostres (cone-beaked), 113. 

Conurus (cone-tailed) carolinensis, 183. 

Coot, 151. 

Corallium rubrum (red coral), 366. 

Coral, Red, 366 ; Madrepore. 267 ; Mush- 
room, 368 ; Organ-pipe, 869. 

Coreidae, 280. 

Coreus tristis, 220. 

Cormorant, 156. 

Corvidae, 122. 

Corvus corax. 122; americanus, 128; 
ftngilegus. 183. 

Coryphaena nippuris, 194. 

Cotumix communis, 148. 

Cougar, {kd^-qar)y 88. 

Cow, Jersey, 61 ; Ayrshire, 61. 

Cow-bird, 131. 

Crab, Fiddler, Sand, Hermit, Sofjr-shell, 
381 ; Horse-Bhoe, 383: Little-red, 354. 

Crane, Whooping, 149, 150. 

Cray-fieh, 331. 

Crinoid, living, 364 ; adult, free, 868. 

CrinoidSa (lily-like), 368. 

Crocodilidae, 170. 

Crocodilus vulgaris, 170. 

Crocodile, 170. 

Cross-bill, 119. 

Crotalidae (rattler), 178. 

Crotalus durissus, 176. 

Crow, Common, 183. 

Cms (hind limb), 110, 118. 

CrustacSa (crust), 308, 389. 

Ctenactis echinata, 868. 

CtenophOra (comb-bearers). 866. 

(Cuckoo, Black-billed, l89; Yellow- 
billed, 189. 

Cuculidae, 139. 

Cu]ex pipiens (piping), 818. 

CulicidaB, 218. 

Cnrculionidae, 218. 

Curculio, 218. 

Curvirostra (curve-beaked) lencoptera 
(white- winged), 119. 

Cuttle-fish, 248. 

Cyanura cristata (blue-tail crested), 128, 

CyclopidaB (circle-eye). 
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Cyclops commnikis. 

C^gnuB americanuB, 162; bnccinator 

(Lampeter), 168; olorflSS. 
C]riiipid», 810. 
Cjnips qaercuB-folii, 810. 
dynomjB ludovicianus, 101. 
CynocephaliiB mormon, 80, 8& 
Cypraeidse, 846. 
Gypiinidfle, 197. 
C^prinns anratas (golden), 197; carpio, 

197 ; barbus, 197. 
Cyrtophyllos concavus, 881. 
Cypselidfle (swlf^, 137. 
Cystic-worm, 889. 

Daddy long-legs, 888. 

Daman, 16, 78. 

Dasypodidn (thick-footed), 106. 

Dasypos novem-cinctas (nine-banded), 
106 ; tri-cinctas (three-banded), 106. 

Death's-head Moth, 218. 

DecapOda (ten-footed), 289, 881. 

Deer, 58, 09; FaUow, 69, 78; Mask, 69, 
78: Virginia, 78. 

Delphini& (dolphin), 84. 

Delphinns delphis. 84. 

Dental Formola, 18. 

Dentalidas (tooth-like), 84& 

Dentalinm aentalis, 846. 

Dentirostres (tooth-beaked), 118. 

Devil's Dammg-needle, 823. 

Dermestes (a beetle, Coleoptera, in larval 
state destnictive to animal sub- 
stances), 884. 

Diabrotica vittata, 817. 

Dibranchiflta (two-gUled), 848. 

Dibranchiates, 848. 

DicotylidiB, 58. 

Dicotyles (two-cupped) torqnatus (col- 
lared), 75. 

Didelphidse (twice-wombed), 106. . 

Didelphys virginiana, 107. 

Digit^^de (toe-walking), 40. 

Dinosauria, 166. 

Diodontids, 190. 

Diomedea exnlans (banished), 168). 

DiplopOda, 886. 

Diplopods, 8^. 

Dipnoi, 186. 

Dipsas margaritifera. 868. 

Diptfira (two-winged), 806, 818. 

Dipters. 818. 

Distomidse, 840. 

Digtoma hepaticum, 840. 

Dog, 39, 87, 88. 

Dolphin, 84, 194. 

Dolichonyz oryzivorus, 180. 

Domestic Ox, 69; Sheep, 69, 60; 
Fowl, 148. 

Dor-bug, 216. 

Doves, 118. 

Dragon-fly, 806, 888. 

Dromedary, 64. 

Duck, 118; Wood, 164; Summer, 154; 
Eider, 164. 

Duck-bill, 16. 

Durham, 60. 

Dytiscidae. 818. 

Dytiscus fasciventrti, 819. 



Eagle, White-headed, 186 ; Caracara, 188c 
Earth-worm 836. 
Earwig, 223, 225. 
Echeneidae, 193. 
Echeneis albicanda. 198. 
Echidna hystriz (porcupine), 108. 
Echinodermftta, 259. 
Echinoidda (spiny), 260, 250. 
Echinus sphsra, 260. 
Bchinorhynchui<> gi^s, 888. 
Ectoderm (skin without), 865. 
Ectopistes (traveller) migratoria (migrat 

ing), ISa ^ '^^ 

Edentftta (toothless), 16, 104. 
Edible Crab, 280. 
Edible-earth, 874. 
Bel, Broad-nosed, 198. 
Eggs, hatching, 113. 
Elasmobranchli (strap-gilled), 186. 
Elephant. 16 ; Asiatic, 81 ; African, 81. 
ElephantidsB, 79. 

Elephas africanus, 81 ; indicus, 81. 
Elytra, 215. 

Bndoderm (skln-within), 865. 
Entomostraca (insect-shell), 888. 
Epeira diadema, 887. 
Equidse, 68, 75. 
Equus asinus, 77; caballus, 76; zebra, 

77. 
Eremophila comuta (homed), 180. 
ErinaceidsB, 92, 94. 
Erinacens auritus, 94. 
Eriosoma lanigera. 881. 
Erythacus mbecula, 116. 
Esocidse, 196. 

Esox reticulatus, 196 : lucius, 197. 
Enmetopias stelleri, 49. 
Euplectella, 278. 
Enspongia officinalis, 878. 
ExocoetuUe, 194. 

Facets, 804. 

Falcon, 118. 

Falco pparverius, 184. 

Falconidae, 133, 134. 

Families, now indicated, 16. 

Family, how formed, 18. 

Felidse (fate, cat), 89, 80, 81. 

Felis concolor (similar color), 81, 38; do- 

mestica, 81; leo, 81; leopardus, 81; 

onfa, 81 ; tigris, 81. 
Fiber zibethicus, 97. 
Finches, 119. 
Fisher, 40: cut of, 41. 
Fishes, 184. 
Fishing Frog, 191. 
Fissirostres (cleft-beaked), 118. 
Fissurelidse, 846. 
Fissurella listeri, 846. 
Flagella, 376. 
Flamingo, 161. 
Flat-fish, 198. 
Flea, Sand, 388. 
Flies, 206 
Flounder, 194. 
FluBtra (sea-mat). 867, 868. 
Fly-catcher, Great-created, 186. 
Flying-fish, 194. 
Plying Fox, 91. 
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Forflcalidse, 888. 

Forflcula anricolaria, 888. 

Formicidffi, 806. 

Formica saDguinea (bloody), 800. 

ForaminifSra, 87& 

Fox, 87, 89 ; cat of, 40. 

Fringillidae, 119. 

Frontal (forehead) sinns (cavity), 69. 

Frog, Skeleton of, 179; Common, 180; 

Tree, 180. 
Falica americana, 151. 

Gadidse, 198. 

Galeopithecidae (cat-ape), 98. 

OaleopithecaB volans (flying), 98. 

GalHnse, 118, ISa 

Qallinnla martinica, 151. 

GaUinnle, Purple, 151. 

Gallas bankiva, 148. 

Gammaridae, 838. 

Ganglions, 18. 

Ganoidfii (brightnese), 189. 

Gar-pike, 189. 

Gasteropoda (belly-footed), 848, 846. 

Gazelle, 59 ; cat of, 64. 

Gecko, 172. 

Geckotidse, 172. 

GemBbok, AfHcan, 60, 65. 

Genera, how formed, 18. 

Genet, 86. 

GeococcYx califomianuB, 129. 

Geoflftey^s nycteris, 88. 

Geometrical Spider, f^. 

GeomyidsB, 95, 97. 

Geomye bnrearias (ponched), 97. 

Gibbon, 88. 

Giraffidse, 58, 56. 

Giraffe, 53, 56. 

Glaes Snake, 178. 

Globigerlna, 277. 

Glutton, 44. 

Gnu, Aft-ican, 59, 65. 

Golden Mole, 92. 

Goat, 59, 65; Mountain, 68. 

Goat-euckere, 126. 

Goitered (swollen-neck) sheep, 68. 

Gold-fleh, 197. 

Golden Robin, 121 ; Plover. 146. 

Gk)08ander, 154. 

Goose, Canada. 158 ; Wild, 168. 

Gopher, 95, 100; Ponched, 97; tortoise, 

166. 
Gordiidae (hair), 289. 
Gordius aduaticns, 889. 
Gorgonia flabellnm, 867. 
GoriUa, 20. 21. 
Goshawk, 134. 
Graculidse, 155. 
Graculus carbo, 156. 
GrallatOres, 145. 
Grasshoppers, 206, 228. 
Great Black-backed Gull, 167. 
Grebe, Crested, 169, 16a 
Gregarina sipunculi, 277. 
Gregarinida (flocks), 277. 
GregarioiMB (in flocks), 181. 
Grou«e, Ruffed, 142. 
Gmidae, 149. 
GryUidse, 283. 



Gryllotalpa (mole-cridcet) vnlgarie (comr 

mon), '422. 
Guenon (^w^«o»), 80, 84. 
Guinea Fowl, 140. 
Guinea Pig, 95, 101. 
Gull, 113; Great Black-backed, 157. 
Gular .(throat), 155. 
Gnlo luscus, 40 ; cut of, 44. 

Haematopodidse (Wood-footed), 146. 
Haematopus palliatus, 146. 
Hair-snake, 238. 
Haliaetus (sea-eagle) lencocepholos 

(white-headed), 136. 
Halibut, 194. 
Haliotidse (sea-ear), 846. 
Hammer Oyster, 254. 
Hapale jacchns, 25; cut of, 26. 
Hedgehog, 92, 94. 
Helicidae (spiral), 247, 248. 
Hemiptgra, 219. 
Hemipters, 806, 219. 
Herbiv5ra (herb-devouring), 60; teeth ot 

60. 
HerodiOnes, 118, 145. 147. 
Heron, 118; Great Blue, 148. 
Herring, 195. 

Hesperomys leucopus, 96. 
HippopotamidsB (river-horse), 58, 73. 
Hippopotamus amphibius, 53, 73. 
Himnainidae, 117. 
Hirundo (swallow) horreorum (of the 

granaries), 117. 
Hirudinidae (hirudo^ leech), 288. 
Hirudo medicinalis (medicinal), 286, 287 
Hog, 58; skull of, 74; babiroussa, 75. 
Holothuroidea (whole gate), 259. 
Hominidae (Tumo^ man), 16. 
Homo (man) sapiens (wise), 16. 
Honey-bee, 206; cells of, 207. 
Homed Toad, 172. 
Horned-pout, 195. 
Horn-bug, 216. 
House-fly, 214 
Humble-bee, 807. 
Humming-bird, 128. 
Hydroidae, 271. 
HydrozOa, 269. 
Hyena, 29 ; vulgaris, 37. 
Hydra, 271, 272. 

Hylobates agilis, 20 ; syndactylna, 80. 
HymenoptSra, 206. 
Hyiacoiaea, 16, 78. 
Hyrax syriacus, 78. 
Hystricidaa (porcupine), 95, 101. 
Hystrix cristata (crested), 101. 

Ibex, 59. 

Ibis, 147; Wood, 148; religiosa, 148. 

Ichnenmonidae, 210. 

Ichneumon-fly, 210. 

Ichneumon, 8(3 ; cut of, 87. 

Icteridae, 120. 

Icterus baltimore, 121. 

Iguana tubercnlata, 172. 

Imago, 205. 

Imbricate (lap like shingles), 166. 

Infusoria (infiiP'^d), 274. 

InsectivOra (insec*-eaters), 16, 98. 
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Insects. neryouB system of, 208 ; external 
skeleton of, 204 ; trachea of, 204 ; diges- 
tive apparatus, 204, 206; antennae of, 
204; respiration of, 204; eyes of; 204. 

Insistent (resting on), 118. 

Iteh.mite, 228. 

Ivory-billed Woodpecker, 180. 

Izodidse (adhere), 229. 

Ixodes bovis, 229. 

Jackal. 39. 
Jacolidae, 96. 
Jacnlus hudsonins, 96. 
Ja^ar, 81 ; cat of, 84. 
Jay, Bine, 123. 
Jelly-fishes, 269. 
Jersey Cow, 61. 
Jnlidse, 226. 
Jnlns canadensis, 226. 
Jumping Mouse, 96, 96. 

Eabung, 92. 
Kangaroo, 107. 
Katydid, 221. 
King Crab, 238. 
King-fisher, 126. 
Ko(raoo, 64. 

Lacertilia, 171. 

Laciniate (ft-inge-like). 161. 

Lamellate (thin-plated). 113. 

Lamellibranchiftta (thin-plato-gil!p), 250. 

Lamellirostres (thin-plate-beaked), 113, 

161. 
Lamp-shell, 266. 
Lamprey, 198. 
Lancelet, 199. 
Land Snails, 247. 
Laud Tortoise?, 166. 
Laridae, 156^ 167. 
Lams atricilla, 153. 
Lark, Shore, 120; Sky, 120. 
La?80, 270. 
Laughing Gull, 153. 
Leaflet, 62. 
Leech, 236, 287. 
Lemnridse (ghost), 27. 
Lemur macaco. 27. 
Leopard, 31, 34. 
Lepadidae, 233. 
Lepas anatifera, 234. 
Lepidoptfira, 206, 211. 
Lepidosiren aniiectens (uniting), 186. 
Lepidosteus osseus (bony), 189. 
Leporidae, 96, 102. 
Leptcglossa (slender-tongued), 171. 
Lepus americanus, 102 ; sylvaticus, 102 ; 

callotis, 108. 
Lemceidae, 238. 
Lemoeonema spratti, 238. 
LibeUulidae, 2^. 
Limacidae, 248. 
Limax antiquorum, 247. 
Limicolae (shore-dwellers), 118, 146. 
Limulns mollucanus, 286. 
Limulidse, 288. 
Lingula anatina. 266. 
Lingulidae (tongue), 266. 
Lion, 81 ; cut of, 33. 



Liver-flukes, 237. 

Lizard, common striped, 178. 

Llama, 66. 

Lobster. 208, 229 ; River, 281. 

Locuetidae, 222. 

Locust, Leather-colored. 221. 

Loliginidae, 248. 

Loligo bartramii, 34S. 

Longipennes (long-winged), 118, 161, 166. 

Loon, 113, 169. 

Lophiidaa (crested), 190. 

Lophius americanus, 191. 

Loricata, 169, 170. 

Loris gracilis, 27 ; cut of, 28. 

Lucanldae, 216. 

Lucanns cervus, 216. 

Lumbricidae, 237. 

Lumbricus terreetris, 287. 

Lntra canadensis, 40, 45. 

Lynx canadensis, 31, 85 ,-^ mftas, 81, 88. 

Lyre Bird, 124. 

Mackerel. 192. 

Macropouidfie (long-footed), 107. 

Macropus mi.jor, 107. 

Mndrepora aepera, 267. 

Mammalia, 16. 

Man, 16 ; dental formula, 18. 

Manatee, 16. 

Mandrill, 20, 26. 

Man-eater, 38. 

Margaritacidae, 253. 

Marsipobranchii (pouch-gilled), 198. 

Marsupialla, 16, 107. 

Marten, 41. 

Mastiff, 38. 

Mataco, 106. 

May-beetle, 216. 

Medusae, 269. 

Medusoids, 272. 

Meleagridae, 141. 

Meleagris gallopavo, 141 ; ocellata, 141 ; 
mexicana, 141. 

Mellita quinquefora, 260. 

Melospiza melodia, 119. 

Menuridae, 124. 

Menura superba, 125. 

Mephitis mephitica, 40 ; cut of, 43. 

Merganser, 164. 

Mergus americanus, 164. 

Mesentery (membrane keeping the in- 
testines in place), 269. 

Metamorphosis of Insects, 206^ 

Metridium marginatum, 269. 

Migration of Birds, 162. 

Mimicry, 83. 

Mimus polyglottus (many-tongued), 116. 

Mink, 48. 

Mite, 226. 

Mocking-bird, 115. 

Mole, 16 : Common, 92 ; Golden, 92, 94; 
habitation of, 93 ; Star-nosed, 93, 94. 

Mollusca. 241 : vera, 242. 

Mollnscans, 241. 

MoIluscoidSa, 242. 

Mollusk, 241. 

Molothrus (clamor) pecoris (of a flock), 
121. 

Molting (shedding feathers), 118. 
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Monim, 9n. 

Monkey, The, 16. 

Monodon (one-tooth) monoceros (one- 
bora), 86. 

Monotremata (one orifice), 16, 108. 

Monotremes, 108. 

Moo0e, 60. 

Morrhoa americana, 198. 

Mopcbus (mnf>k) moechiferna (mnsk- 
bearing), 09, 78. 

Mo9qaitoed, 906, 218. 

Motacilla alba (wbite), 116. 

Motber C!ary^B chicken, 150. 

Moths, ^06, Sll. 

Mountain Goat, 50, 68 ; Sheep, 60, 67. 

Monee, 05. 

Mad Eel, 188. 

Marex, ^45, S46. 

Morez tenaiepinns (tender spine), 245. 

MurieidiB (ebell-fish), 345. 

Maridse (Mtts^ f^n. mtirfo, a monee), 96, 96. 

Mas decumanus, large, 97; muscaiud 
(very small), 97. 

Mascid» (fly), 214. 

Mushroom Coral, 268. 

Mask Deer, 69, 78. 

Mask Ox, 59. 

Mask Rat, 97. 

Muscle-worm. 239. 

Mustek americana, 40; pennantii, 40. 

Mustelidffi, 29, 40. 

Mya arenaria, 250. 

Mycetes ursinus, 25. 

Mygalidae (monse), 227. 

My^ile, nest of, 228. 

Myiarcnns crinitns, 125. 

Myriap6da (many-footed), 208, 225. 

Myrmecophaga (ant-devourer) jnbata 
(maned), ICM. 

MyrmecophagidsB, 104. 

Myrmeleoni^ (ant-lion), 228. 

Myrmeleon obsoletus (hidden), 221 

MytilidiB, 252. 

Mytilus edulis (edible), 262. 

Naja tripndians, 176. 

Narwhal, 84. 

NatatOres (swimmers), 161. 

Nanclerus (pilot) fhrcatus (forked), 186. 

NautUidse (saUor), 244. 

Necrophorus (dead-carrier) vestigat-or 

(tracker), 217. 
Nephila plumipes, 227. 
Nereis, 286. 
Nervous System, 18. 
NeuroptSra (nerve-winged), 206. 258. 
Nenro-skeleton (nerve skeleton), 165. 
Newt, 183. 
Night Hawk, 126. 
Nightingale, 116. 
Noctilionidffi, 89. 
Noctilus leporinuB, 90. 
Noctiluc8B (night-shiner), 275. 
Noctiluca (night-shining) miliar is 

(plmply),275. 
Northern Hare, 102. 
Nncleobranchiftta, 246, 948. 
Nnmida meleagris, 140. 
Numididas, 140. 



Nnmmnlites atalca, fM, 

Obsolete (obscure), 118. 

Odontophdra. 246. 

(Esophagus, 52. 

Operculum (.cover), 191. 

Ophidia, 165. 

Ophisaurus (snake-lizard), 178. 

Opisthobranchiftta, 245, 248. 

Opossum, 16, 107. 

Orang-outang, 20, 22. 

Orcbestia longicorais. 282. 

Orders, how formed, 12. 

Organ-pipe Coral, 268. 

Oriole, Baltimore, 121. 

Oraithorbynchus paradoxus (paradox 
ical), 109. 

Ornithosauria, 166. 

OrthoptSra (straight-winged), 206, 222. 

Orthopters, 222. 

Ortyx vl i?inianu8, 148. 

Osteological (bony), 89. 

Ostrea edulis, 258. 

Ostrich, 113, 143; African, 144; S. Amer- 
ican, 145 ; Patagonian, 146. 

OtaHid», 29, 49. 

Otter, 40, 45. 

Ovibos (sheep-ox) moscbatus (musk), 60. 

Ovipositor (egg-placer), 219. 

Ovip.arous, 15. 

Ovis arieii, 59, 68 ; montana, 60, 67. 

Owl, im I Burrowing, 101. 

Ox, 63, 60 ; Musk, 6ft 

Oysters, 253, 253. 

Oyj*ter-catcher, 146. 

Pachyglossa, 171. 

Palmate (palm-shaped)^ 60. 

Panther, 8a 

Paper Sailor, 942. 

Papilionidffi (butterfly), 911. 

Papilio machaon, 211. 

Paradiseidse (paradise), 124. 

Paradise-bird, Emerald, 124. 

Paradisea apoda (footless). 124. 

Parasitical (living on others), 199. 

Parthenogenesis, 221. 

Partridge, 142. 

Parrot, 113 ; Carolina, 132. 

Passenger Pigeon, 138 

Passdres, 113, 114. 

Passerine, 112. 

Pastinaca hastata (spear), 186. 

Pavo (Peacock) cristatus (crested), 140. 

Pavonidse, 140. 

Peacock. 140. 

Pearly Nautilus, 244. 

Peccary, 53. 74. 

Pedipalpi (feel-feelers), 226, 228. 

Telagia cyanella, 270. 

Pelecanidffi. 155. 

Pelecanus pelican) erythrorbynchua 

(red-beaked), 156; ftiscus (brown), 156. 
Pelican, 113 ; White, 156 ; Brown, 156. 
Penguin, 118, 160; Jackasa, 161; PatA- 

gonian, 161. 
Pentacta frondosa, 260. 
Pentacrinus asterla, 264. 
Perca flavescens, 191. 
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Percldffi, 191. 

PerdicidsB, 142. 

Perdix cinerea, 143. 

Peripatidse (walk-aronnd), 286. 

Peripatus Jnliformis, 285. 

PerisBodactylB, 52, 53. 

Perodicticns potto, hand of, 28. 

Petrel, Stonny, 158. 

Petromyzonidse, 198. 

Phalangidse, 228. 

Pharyngobranchii, 199. 

PbaBiamdse, 140. 

Pheasaut, Argus, 139. 

Philohela minor, 146. 

Philomela (song-lover) luscinia, 116. 

Phoca vitolina, 60. 

Phocidae, 29, 50, 51. 

Phocsena communis, 84. 

Phoenlcopteridae (red-winged), 151. 

Phoenicopterns ruber (reo), 152. 

Phrynosoma (Uzard-body) c o r n u t a 

(homed), 172. 
Phyllostoma (leaf-mouthed) spectrum, 

Phyilostomidse, 89. 

Physalia (bubble) utriculus (bladder), 271. 

PhyseteridBB, 84, 87. 

Physeter macrocephalus (large-beaded), 

87 
Picariae, 118, 126. 
PichiciBgo. 106. 
Picid*7l80. 

Picoides hlrsutus (hairy), 181. 
Pickerel, 196. 
Pike, 196. 

Pimelodus atrarius 195. 
Pinnipeds, 49. 
Pinnigrades, 49. 
Pinotneres ostreum, 254. 
Pipe-fish, 190. 
Pipa americana, 181. 
Pipidfle, 181. 
Pisces. 184. 
Planandae (flat), 240a. 
Planocera nebnlosa, 288. 
Plantigrade (hOie- walker), 46. 
Plant-nce, 220. 
Plastron, 166. 
Plataleidae, 147. 
Platalea ajaja (d-hdhS), 147. 
Platessa plana, 198. 
Platydactylus (wide-fingered) eeycheUen- 

sis, 173. 
Pljityrhine, 19, 25. 
Pleurobranchia pileuB, 266. 
Pleuronectidse, 194. 
Ploceidse, 128. 
Ploceus sodus, 124. 
Plotida, 156. 
Plotus anhinga, 156. 
Plover, 118, M6. 
Plumage, 111. 
Podicipidse, 150. 
Podiceps comutuB, 160. 
Polyborus (very greedy) thams, 186. 
Polyp (many-footed). 266. 
Polypidom (house of the polyp), 266. 
Poly&a, 242, 257. 
Porcupine, 95, 101 ; Ant-eater, 106. 



Porpoise, Common, 84. 
Pouched Gopher^ 97. 
Powder-down, 147. 
Preening (dressing its plumage), 110. 
Pristis antiauorum (of the ancients), 187. 
Proboscis Monkey, 20, 24. 
Proboscidfia (proboscis), 16, 79. 
ProcellariidsB (tempest), 158. 
Procyon lotor (washer), 48. 
Procyonidae, 29, 48. 
Prong-horn, 53, 68. 
Prosobranchiftta, 245. 
Protamoeba (first-changing), 277. 
Proteus anguinus, 183. 
Protoplasm (first-form), 274. 
Protozoa (first-life). 274. 
PseudogryphuB (fluse-beaked) califomlA- 

nuB, 137. 
PseudopoiUa (false-footed), 277. 
PsittacI, 113, 181. 
Psittacidse, 131. 

Pteromys (winged-mouse) volucella, 100. 
PteropOda, 249. 
Pteropodidae. 91. 
Pteropods, 245, 249. 
Pteropus edulis, 91. 
Puffer, 190. 
Puffin, 150. 
PalicidiB, 215. 
Pulex irritans, 216. 
PulmonifSra, 245, 246. 
Puma, 31, 38. 
Pupa, 206. 

Purple Gallinule, 151, 
Putorius ermineus, 40 ; cut of, 48 ; Intra- 

olus, 40 ; cut of, 43. 
Pygopodes, 113, 161, 160. 
I^ianga rubra, 118. 
I^rthon, 177. 

Quadrumana, 16 ; Dental formula of, 19. 
Quail. Common, 148 ; European, 148. 

Rabbit, Gray, 102; Jackass, loa 

Raccoon, 29. 

Raiidse, 186. 

Rail, 118: Virginian, 149. 

RallidiB, 149. 

Rallus virginianuB, 1^ ; elegans, 14^. 

Rana pipiens, 180; hyla, 180; tempo- 

raria, 180. 
Ranidse, 180. 

Rangifer tarandus, 69 ; caribou, 69. 
RapfOres (robbers), 113, 132, 138. 
Rat, 16. 

Rattlesnake, 175. 
Raven, 122. 



Rays, i86 : egg of, 189. 
Razor-shell, !ei. 



Recurvirostra (recuryed-heak) uneri* 

cana, 146. 
Recurvirostridse, 146. 
Red Coral, 267. 
Reindeer, 69, TO. 
RemSra, 198. 
Reptilia (creeping), 166. 



Resplendent Trogbn^ 127. 
Respiration of 
Reticulum, 62. 



; Trogon, 
of a bird. 



112. 
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Retractile (drawn-back), 29: cats of, 80. 
Revereible (taraed-back), 129. 
Rbamphaatldfle (beaked), 190. 
RbamphastOB tQcanus, 190. 
Rhea darwinii, 145. 
Rbiuobatidse, 186. 

Rbinocerotidae (homed-noBe), 53, 78. 
RbinoceroB, 63 ; unicomis (one-horaed), 

78 ; bicomis (two-horned), 78. 
RhiDolophidse (nose-crested), 89. 
Rhizopoda (root-footed). 275. 
Rhynchops (snont-fkce) nigra (black), 

Rhynogryphns (carve-nose) aora, 186. 

Rice-bird, 120. 

Road-mnner, 129. 

Robin-redbreast, 115. 

Robin, 114 ; Qolden, 121. 

Rodentia, 16, 95. 

Rodent. 95. 

Roebuck. 69, 70 ; cut of, 71. 

Rook, 123. 

RosmaridflB, 29, 51. 

RoemaruB obesus, 51. 

Roseate Spoonbill, 147. 

Rose Louse, 221. 

Rosy Feather-star, 268. 

EU)tatoria (wheel-bearer), 238. 

Rotifers, WS. 

Rotifer vulgaris, 940. 

Rumen, 52. 

Ruminant Digestion, 62. 

Ruminants, a^ 

Sable, 40. 

Sacred Monkey, 20, 24 ; cat of, 28. 

Saki, 25, 26. 

Salamandra maculosa, 188. 

Salamander, 182. 

Salamandridse, 182. 

Salmonidae, 196. 

Salmo salar, 196. 

Salmon, 196. 

Salpidse, 267. 

Salpa maxima, 256 

Sand-fleas, 229, 232. 

Sarcoptes scabiei, 229. 

Sarcorhamphns (flesh beaked) gryphus 

(curve), 137. 
Saw-fish, 186. 

Sazicolidee (rock-inhabiter), 116. 
Scarlet Tanager, 118. 
Scalops aqnaticus, 93. 
Scaraoeidae, 216. 
Sciuridae (shade-tail), 95, 99. 
Sciurus vulpinus, 99 ; carolinensii, 99. 
Sclerobasic (hard-baee), 266. 
Sclerodermic (hard-skin), 268. 
Scolytidse, 217. 
Scolytns destructor, 218. 
Scolopacidse, 146. 
Scolopendridse, 225. 
Scolopendra gigrantea, 225. 
ScomDeridse, 192. 
Scomber vemalis, 192. 
Scorpion, 226, 228. 
Scorpionidae, 228. 
Sea Anemone, 260. 
Sea Bear, 48. 



Sea Cow, 82. 

Sea Cucumber, 869. 

Sea Fan, 267. 

Sea Lion, 4!d. 

Sea Mat, 257, 258. 

Sea Nymph, 51. 

Seal, 29 : Eared, 29 ; Common, 60. 

Semnopithecus entellus, 20 ; nasica, SO ; 
cut of stomach, 23. 

Sepise, 843. 

Sepia octopus, 243 ; officinalis, 248. 

Serpnla. 235. 

Serpulidae (creeper). 28& 

Shark, Hammerhead, 187, 189 ; egg of, 180. 

Shark-fishing, 187. 

Sheep, Rocl^ Mountain, 67; Domestic, 
67 : Goitred, 68 ; Tick on, 216. 

Sheldrake, 154. 

Ship-worm, 251. 

Shore-lark, 120. 

Short-horn Cow, 60. 

Shrew, 92. 

Shrike, 118. 

Sialia sialis, 116. 

Siamang, 20 ; cut of, 28. 

Silk-worm, 212. 

SilphldBB, 217. 

Siluridse, 195. 

Silums glanis, 188. 

Silver-fish, 198. 

Simla satyms, 20. 

Simiidse, 19. 

Siphonftta (siphoned), 850, 86L 

Siphonophora, 271. 

Siredon lichenoides, 188. 

Siren, 51, 183. 

Sirenia, 16, 82. 

Skeleton, preparation of, 14; bat, 88 
bear, 46 ; bird, 110 ; camel, 53 ; chim 
panzee. 19; cow, 60; elephant, 80 
fish, 185; frog, 179; girafffe, 57: horse 
76 ; lion, 29 ; man, 19 ; manatee, 88 
mole, 92 : orang, 19 ; seal, 60 ; serpent,' 
174 ' whale 83. 

Skull,' camivbrouB animal, 29 ; hog, 74 ; 
babiroussa, 76; rodent, 96; rattle- 
snake, 175. 

Skunk, 40 : cut of; 48. 

Sky-lark, 12a 

Sloth, 16 ; Three-toed, 106. 

Slug, 248. 

Snail, 246. 

Snake, Black, 176, 178: Charming of, 
175; Copper-head, 175; Glass. 178; 
Moccasin, 175; Sea, 178; Striped, 177; 
Water, 177. 

Snake-bird, 156. 

Snipe, 146. 

Sociable Weaver-bird, 124 ; nest of, 188. 

Solenidse, 251. 

Solen ensis, 251. 

Sole, 194. 

Somateria mollissima, 154. 

Song Sparrow, 119. 

Sorecidae, 92. 

Sorex thompsoni, 93. 

Sparrow, Song, 119 ; Hawk, 184. 

Species (division of a genus), 12. 

Sperm Whale, 87. 
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Spermophilas tridecim lineatns, 100. 

Sphenisci (wedge), tl3, 161, 161. 

Spheniscns demersas (plimger), 161. 

Sphin^dse, 211. 

Spider Monkey, SS. 

Spiders, 203, m 

Spinneret, 237. 

Spongida, 273. 

Spoonbill, Roseate, 147. 

Spratrsucker. 238. 

Squid, 87, 243; Rock, 248. 

Squirrel, 95; Black, 99; Flying, 100; 
Fox, 99; Gray, 99; Striped, 100; 
Striped Prairie, 100. 

Stag-beetle, 216. 

Staggers in sheep, 289. 

Star-fish, 261. 

Star-nosed Mole. 94. 

SteganopOdes (covered-feet), 118, 151, 
155. 

Stercorarins parasiticas, 157. 

Sterna wilsoni, 157. 

Sting-ray, 186. 

Stork, 147 ; White, 147, 150. 

Stormy Petrel, 158. 

Strepsilas (stone-turner) interpres (di- 
viner). See Hsematopodidse. 

Strepsorhine (twisted-uose), 19; Mon- 
keys, 27. 

Strigidae, 133. 

Striped Sqnash Beetle, 217. 

Stmthio camelas, 144. 

StmthionidsB, 143. 

Sturgeon, 188, 189. 

Sacker-flsh, 193. 

SnidflB, 53, 73. 

Sas scrofo, 74 ; babironssa. 75. 

Swallow, 117 ; Bam, 117 ; Chimney, 127 ; 
Bscnlent, 127. 

Swan, Trumpeter, 152; Mute, 153; 
Americanns, 152. 

Swift, 128. 

Sword-fish, 191. 

SylvicolldsB, 116. 

Syngnathidse (jaw-tied), 190. 

Syngnathns peckianns, 190. 

Syrian dye, 245. 

Tadpole changes, 179. 

Taenia solium, 940a. 

Talitms locusta, 282. 

Talpidse, 92. 

Tamlas (store-keeper) striatuB (striped), 

100. 
Tanager, Scarlet, 118. 
Tanagridje, 118. 
Tant^idee, 148. 
Tantalus loculator, 148. 
Tape- worm, 240. 

Tapir bicolor, 79 ; americanns, 79. 
TapiridsB, 79. 
Taxidea americana, 40. 
Teleostei (complete bone), 190. 
Tenulrostres (slender-beaked), 112. 
Tent Caterpillar, 212. 
Terebratulidffi, 255. 
Terebratula septentrionalis, 266. 
Teredinldae, 252. 
Teredo navalis, 261. 



Terroes bellicosus (warlike), 909. 

Tern, Wilson's, 157. 

Tesselated (checkered), 186. 

Testudinftta, 165, 166. 

Testndinidse, 166. 

Tetrabranchiftta (four-giUed), 249, 948. 

Tetradecapoda, 299, 2^. 

Tetraodon (four-toothed) turgidus (swell- 
ing), 190. 

Tetraonidse, 141. 

Thalassidroma (sea-wanderer) pelagica 
(sea), 15a 

Thompson's Shrew, 93. 

Thousand-legged worm, 926. 

Thrush, 118 

Tick, Horse, Sheep, Bird, Bat, 916. 

Tiger, 81, 83. 

T(^, Common, 181; Surinam, 181; 
Homed, 172. 

Tortoise, 166, 166: Bearded, 166. 167; 
River, 166, 167 ; Snapphig, l66, 16& 

Toucan, 180. 

Tree Frog. 180. 

Tricbechmie, 82. 

Trichechus manatus, 89. 

Trichinidfle, 289. 

Trichina spiralis, 289. 

Trionychlaae (three-nailed), 166. 

Trionyx ferox (ferocious), 166. 

Triton, 61, 183. 

Triton cristatus, 182; cut of, 188. 

Trochilidse, 198. 

Trochilus colubris, 19a 

Tr^lodytes niger, 90 ; gorilla, 90 ; cut 

Trogon resplendens, 127. 

Truncated (cut short), 166. 

Tubipora (tube-porous) musica, 968. 

Tunlcftta, 949, 955. 

Tnnicates (social), 966. 

Turbot, 194. 

TurdldflB, 114. 

Turdus migratorius (migratory), 114. 

Turkey, 113; Common, 141; Mezlcan. 

141; OceUated (eyed), 141. 
Turkey Buzzard, 187. 
Tumstone. See Itematopodidse. 
Turtle, nest of, 169 ; Green, 168. 
Tyrannidae, 125. 

Ungulata (hoofed), 16, 62. 68. 
Urodeia (tail apparent), 179. 
Ursldae, 29, 45, 46. 

Ursus americanus. 46 ; arctos (northern), 
278 ; horribiMs, 46 ; maritimus, 46. 

Vampire, 89. 

Vascular (composed of small vessels), 269. 
Ventral Oower) : Dorsal (upper), 242, 266. 
Vertebrftta (turning-joint), 16. 
Vertebrates, homologies and analogiee 

of, 199 ; of same ammal, 199 ; of diror- 

ent animals, 201. 
Vespertilionldse, 89. 
Vespertllio subulatus, 90. 
Vespldae, 208. 
Viper, 176. 
Virginia Rail, 149. 
ViTerridae, 29, 86. 



TiTdrn dntla, M ; Oanstla, W ; Ichnsn- 

VohiU IntperUItB, MB. 

Tonlcela {whirlpool), nt. 

ViIpeB mlguii (common), ST ; cut of, 

Viiltiin,lSB; CdiroTDl*, IBT; Bluk,m. 

TDltoriDV, ISO. 

WmgMl, WUIe, m. 
W>&iu, », SI. 
Wapttl,W,10;CBl<if,n. 

WaUi-beMleaJU. 



VcBTar-blrd, ^Ul, IW. 
Wsbof^tder, 397. 
VmvII, Plum, 118, 
Whale, 18 : OreealiDd, K 

White, Si. 
Wbeat-oV, XH. 
WhlppoorwUl, 1M. 
While Wuruli, 116. 

mil* Htork, i<i, ua 



Whoouine Cnne, 1«, iSO, 
Wild Bou, T4. 
WIM Cat, SS. 

WLleon'e Tern, IflrT. 

Wing, Hotlon or. 111. 

Woir; 8T, 38. 

WolTerlae.lO. 

Worms, SOB. 

Wood Ibli. 148. 

Wooiltocfc,146. 

Wood I>ack, 104. 

Woodpecker, lU: Btnded Three-toed, 



Xlphhu gUdlni (eword), 191. 
Ydk, GB, m. 



ZjgsnWs (rotedJiWt 
Zjgcna nulleni. In. 
ZT|[0dsctfle», ISn. 
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